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4-OIETHYL SULFONYL AMINO) PHENYL ANALOGUES AS VANILLOID 
ANTAGONIST SHOWING EXCELLENT ANALGESIC ACTIVITY AND THE 
PHARMACEUTICAL COMPOSITIONS COMPRISING THE SAME 

Technical Field 

The present invention relates to novel 4-(niethylsulfonylamino)Rhenyl analogues as 
vanilloid antagonist showing excellent analgesic activity and the pharmaceutical 
compositions comprising the same. 

Background Art 

The vanilloid receptor (VRl) is a member of the transient receptor potential (TRP) 
superfamily. Members of this family are non- voltage activated cation channel proteins 
that play critical roles in processes ranging jfrom sensory physiology to vasorelaxation 
and male fertility. They share structural sunilarities such as six transmembrane 
segments and an oligmeric structure (Montell, C. et al., Cell, 108, pS95, 2002). The 
vaniUoid or cq>saicin receptor (VRl or TRPVl) has been cloned from dorsal root 
ganglia (DRG) of the rat, the human, the chicken, the guinea pig, and the rabbit 
(Szallasi, A. et al., PJiarmacol Rev,, 51, pl59, 1999; Caterina, M. J. et al., Nature, 389, 
p816, 1997; Hayes, P, et al.. Pain, 88, p205, 2000; Jordt et al.. Cell, 108, p421, 2002; 
Savidge, J. et al.. Neuropharmacology, 43, p450, 2002; Gawa, N. R. et al,, J, Biol 
Chem., in press, 2004). Vanilloid receptor homologues have also been cloned but are 
not believed to be sensitive to vanilloids (Gunthoipe, M. J. et al, Trends in Pharmacol 
ScL, 23, pi 83, 2002). VRl, which is e3q>ressed predominantly on thin, unmyelinated 
sensory nerve fibers (C-fibers) and small A fibers in the dorsal root, trigeminal, and 
nodose ganglia, is a molecular integrator of nociceptive stimuli. VRl is activated by 
protons, heat, natural exogenous ligands such as capsaicin (CAP) or resiniferatoxin 
(RTX), and endogenous substances such as anandamide and the lipoxygenase product 
12-HPETE (Tominaga M. et al., Neuron, 21, p531; 1998; Caterina, M. J. et al.. Nature, 
389, p816, 1997; Walpole C. S. J. et al., Cj^saicin in the Study of Pain, Academic Press, 
San Diego, CA., p63, 1993; Appendino, G. et al.. Life Sci., 60, p681, 1997; Zygmunt, P. 
M. et al. , Nature, 400, p452, 1991; Hwang S. W. et al., Proc. Natl Acad. ScL USA,, 
97, p6155, 2000). Since VRl fimctions as a non-selective cation channel with high Ca^^ 
permeability, its activation by these agents leads to an increase in intracellular Ca^"^ that 
results in excitation of primary sensory neurons and ultimately the central perception of 
pain. Chronic stimulation of VRl leads to desensitization / deiunctionalization of the 
neurons, probably reflecting multiple mechanisms. 
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The involvement of VRl in both pathological and physiological conditions suggests 
that the blocking of this receptor, by desensitization or by antagonism, would have 
considerable therapeutic utility. Among its therapeutic targets, pain is of particular 
interest. The validation of VRl as a molecular target for the treatment of chronic pain 
was confirmed using transgenic mice lacking functional VRl receptors. These mice 
exhibited impairment in the perception of thermal and inflammatory pain(Caterina, M. J. 
et al.. Science, 288, p306, 2000). 

The therapeutical advantage of VRl antagonism over desensitization subsequent to 
agonism is that it avoids the initial excitatory effect preceding the desensitization. The 
initial acute pain associated with capsaicin treatment has proven to be the limiting 
toxicity. After the discovery of capsaz^ine as the Gist VRl antagonist(Walpole, C. S. J 
et al,, J. Med. Chem,, 37, pl942,, 1994), a number of antagonists have been reported 
both with structures related and imrelated to agonists(Walpole, C. S. J. et al, J. Med, 
Chem,, 37, pl942, 1994). Among them, 5-Iodo-RTX, SC0030, halogenated c^saicin 
analogues, BCTC, SB-366791, 7-hydroxynaphthalen-l-yl urea, and IBTU were 
characterized in detail as potent VRl con^etitive antagonists(Wahl, P. et al., Mol 
Pharmacol, 59, p9, 2001; Seabrook, G. R et al., J. Pharmacol. Exp, Ther. 303, pl052, 
2002; Wang, Y. et al., MoL Pharmacol, 62, p947, 2002; Suh, Y-G. et al., Bioorg. 
Med. Chem. Lett., 13, p4389, 2003; Appendino, G. et al., Br. J. Pharmacol, 139, pl417, 
2003; Valenzano, K. J. et al., J. Pharmacol Exp. Ther,, 306, p377, 2003; Pomonis, J. 
D. et al., J. Pharmacol Ebtp, Ther,, 306, p387, 2003; Sun, Q. et al., Bioorg, Med, 
Chem. Lett,, 13, p3611, 2003; Gunthorpe, M. J. et al., Neuropharm,, 46, pl33, 2004; 
McDonnell, M. E. et al., Bioorg. Med, Chem. Lett,, 14, p531, 2004; Toth, A. et al., Mol 
Pharm., 65, p282, 2004), 

We have previously reported that isosteric replacement of the phenolic hydroxyl 
group in potent vaniUoid receptor agonists (Lee, J. et al., Chem., 9, pl9, 2001) with the 
alkylsulfonamido group provided a series of compounds which are effective antagonists 
to the action of capsaicin on rat VRl heterologously expressed in Chinese hamster 
ovary (CHO) cells. As a prototype, N-[2-(3,4-dmiettiylbenzyl)-3-pivaloyloxypropyl]- 
N'-[4-(methylsulfonylamino)benzyl]thiourea (1) showed a high binding afSnity with a 
Ki value of 29.3 nM for the inhibition of [^H]RTX binding and potent antagonism with 
an IC50 value of 67 nM for the inhibition of "^^Ca^"^ uptake in response to capsaicin, 
displaying partial agonism (Wang, Y et al., Pharm., 64, p325, 2003). Compound 2, 3- 
fluoro analogue, showed very potent antagonism with IC50 = 7.8 nM and analgesic 
activitiy m writhing test(Lee, J et al., Med. Chem,, 46, p31 16, 2003), 
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The present inventors have been extensively endeavored to discover novel analgesic 
agents based on the above studies and finally completed the present invention by 
synthesizing novel 4-(methylsulfonylamino)phenyl analogues as vanilloid antagonist 
showing excellent analgesic activity and the pharmaceutical compositions comprising 
the same. 

Disclosure of the Invention 

Thus, the present invention pix>vides novel compounds represented by the following 
formula (I), the pharmaceutically acceptable salt or the isomer thereof: 




wherein, 

A is CONH, NHCO, NHC(=S)NH, NHC(=0)NH; 

Ri to R4 is independently at least one selected from a hydrogen, halogen atom, cyano 
group, nitro group, lower alkyl amine, lower alkoxy group having 1 to 3 carbon atoms, 
carboxylic acid, hydroxamic acid, alkyl ester group having 1 to 6 carbon atoms, alkyl 
amide group having 1 to 6 carbon atoms, benzylamide group, five or six- member 
heterocyclic ring; 

R5 and R6 is independently at least one selected firom a hydrogen, hydroxyl group, 
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amino group, straight or branched alkyl group having 1 to 6 carbon atoms, cycloalkyl 
groiq) having 1 to 6 carbon atoms and phenyl or benzyl group optionally substituted 
with at least one selected from halogen atom, amine group and alkyl group having 1 to 6 
carbon, providing that both of R5 and are not hydrogen atom simultaneously; 
B is a group selected from 
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a-6) 



in which R? to Rn is indq)endeiitly at least one selected from a hydrogen, halogen 
atom and straight or branched alkyl group having 1 to 6 carbon atoms optionally 
substituted with more than one halogen atom, C is a group selected from alkyl, 
alkenyl and alkynyl group having 1 to 5 carbon atoms which may includes one or more 
heteroatoms, m, n, p, q, r and s is an integer of 0 to 3; 

an asteric mark * and (^^^^^) mark indicate a chiral carbon atom, and double bond 
or single bond chain respectively. 

Examples of "alkyl group" used herein include, but are not limited to, methyl, ethyl, 
propyl and the like, and Examples of **heterocyclic ring" used herein include, but are not 
limited to, pyrrole, pyrazole, pyrazine, purine, pyridine, piperazine, piperidine, thazole, 
morpholine, dioxane and the like. 

Preferable groups in general formula (I) of the present invention are the group in 
which Rs or R^ is methyl, ethyl, propyl, isopropyl, phenyl or benzyl and R7 or R« is 
isopropyl, t-butyl or sec-butyl group, but are limited thereto. 

The compounds of general fonnula (I) of the present invention comprise all the 
conq)bunds represented by following formula Q) to (V) in accordance with the 
definition of A group. 

Accordingly, the present invention provides novel compounds represented by the 
following fonnula ( n ), the pharmaceutically acceptable salt or the isomer thereof: 




wherein, 

Rt to R4 is independently at least one selected from a hydrogen, halogen atom, cyano 
group, nitro group, lower alkyl amine, lower alkoxy group having 1 to 3 caibon atoms, 
carboxylic acid, hydroxamic acid, alkyl ester group having 1 to 6 carbon atoms, alkyl 
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amide group having 1 to 6 caibon atoms, benzylamide group, five or six- member 
heterocyclic ring; 

R5 and is independently at least one selected jfrom a hydrogen, hydroxy! group, 
amino group, straight or branched alkyl group having 1 to 6 carbon atoms, cycloalkyi 
group having 1 to 6 carbon atoms and phenyl or benzyl group optionally substituted 
with at least one selected from halogen atom, amine group and alkyl group having 1 to 6 
carbon, providing that both of R5 and are not hydrogen atom simultaneously; 

B is a group selected from the group (I-l) to (1-6) defined in general formula (T); 

the asteric mark * indicates a chiral carbon atom. 

In preferred embodiment in general formula (IT), the most preferred compound is 
one selected from the group consisting of; 

N-(4-te/^-butylbenzyl)-2-[3-fluoro-4-(methylsiilfonylarnino)phenyl]propionan^ 
51, KMJ-372), N-(4-^err-butylbenzyl)-2-[3-chloro-4- 

(methylsulfonylamino)phenyl]propionamide(l-52, KMJ-470), N-(4-terf.butylbenzyl)-2- 
(3-bromo-4-(methylsulfonylamino)phenyl]propionamide(l-53, SH-173), N-(4-rerf- 
butylben2yl)-2-[3-iodo-4-(methylsulfonylamino)phaiyl]propionan3ide(l-54, SH-168), 
N-(4-/er^butylbenzyl)-2-[3,5-difluoro-4- 

(methylsulfonylamino)phenyl]propionaniide(l-55, SH-285), N-(4-/er^-butyIbenzyl)-2- 
[3-cyano-4-(methylsulfonylamino)phenyl]propionamide(l-56, SH-219), N-(4-rer/- 
butylbenzyl)-2-[3-(terr-butoxycarbonyl-4- 

(methylsulfonylamino)phenyl]propionamide(l-57, KMJ-806), N-(4.terf-butylbenzyI)-2- 
[3-carboxyl-4-(methylsulfonylamino)phenyl]propionamide(l-58, KMJ-788), N-.(4-rerf- 
butylbenzyl)-2-[3-methoxycarbonyM-(methylsulfonylaniino)phenyl]propionaimde(l- 
59, KMJ-838), N-(4-rer/-butylbenzyl)-2-[3-<benzylamino)carbonyl-4- 
(methylsulfonylainino)phenyl]propionamide(l-60, KMJ-.836), N-(4-fer^-butylbenzyl)-2- 
[3-piperidino-4-(methylsulfonyIamino)phenyl]propionamide(l-61, YS-65), N-(4-/err- 
butylbenzyl)-2-[3-moipholino-4-(methylsulfonylamino)phenyl]propiorianiide(l-62, YS- 
49), N-(4-fcrr-butylbenzyl)-2-[3-(N-Boc)piperazmo-4- 

(methylsulfonylamino)phenyl]propionamide(l-63, YS-76), N-(4-fef/-butylbenzyl)-2-[3- 
piperazino-4-(methylsulfonylamino)phenyl]propionamide(l-64, YS-79), N-(4-rert- 
butylbenzyl)-2-[3-methoxy-4-(methylsulfonylamino)phenyl]propionamide(l -65, CHK- 
717),N-(4./er^-butylbenzyl)-.2-[2-fluoro-4- 

(methylsulfonylamino)phenyl]propionaniide(l-66, KMJ-708), N-(4-/er/-butylbenzyl)-2- 
[2-chloro-4-(methylsulfonylamino)phenyl]propionamide(l-67, KMJ-698), N-(4-terr- 
butylbenzyl)-2-[4-(methylsulfonylammo)phenyl]propionaniide(2-7, KMJ-750), N-(4- 
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chloro)-2-[4-(methylsulfonylainino)phenyl]propionamide (2-8, YS-85), N-(3,4- 
dichloro>2-[4<methylsulfonylaimno)phenyl]piX)pioii^ (2-9, YS-97), N-(4-ferr- 
butylbeii2yl)-(2S>2-[3-fluoro-4-(methylsulfonylamino)^^ SU- 
834),N-(4-/err-butylbenzyl)-(2R)-2-[3-fluoro-4- 

(methylsulfonylamino)phenyl]propionainide(3--6, SU-824), N-(4-chlorobenzyl)-2-[3- 
fluoro-4-(methylsulfonylaituno)phenyl]propionamide(4-l, SH-291), N-(4- 
cWorobenzyl)-2-[3-cUoro-4-(methylsulfonylainino)phenyl]propionaniide(4-2, SH-290), 
N-(4-cUorobenzyl)-2-[3-bromo-4-(methylsulfonylajmno)phenyl]p 
SH-335), N-(3,4-dichlorobeiizyl)-2-[3-fluoro-4- 

(methylsxdfonylainino)phenyl]propionainide(4--4, SH-94), N-(3,4-dichlorobenzyl)-2-[3- 
cWoro-4-(methylsTilfonylamino)phenyl]propionamide(4-5, SH-286), N-(3,4- 
dicMorobeiizyl)-2-[3-bromo-4-(methylsulfonylairdno)phenyl]pr^^ SH- 
337), N-(4-methylbenzyl)-2-[3-fluoro-4-(methylsulfonylaiiiino)phenyl]propi^^ 
7, SH-351), N-(4-isopix)pylbenzyl)-2-[3-fluoro-4- 

(methylsxilfonylaimno)phenyl]propionamide(4-8, KMJ-928), N-(4-methoxybenzyl)-2- 
[3-fluoio-4-(methylsulfonylainino)phenyl]propionainide(4-9, SH-353), N-(4- 
trifluoromethylbeiizyl)-2-[3-fluoro-4-(methylsiUfonylammo)p^ 
SH-93), N-(4-phenylbenzyl)-2-[3-fluoro-4- 

(methylsiilfonylainino)phenyl]propionamide(4-ll, KMJ-498), N-(l-naphthylinethyl)- 
[3-fluoro-4-(methylsulfonylamino)phenyl]propionaniide(4-12, SH-92), N-(l ,2,3,4- 
tetrahydro- 1 -naphthalenyl)-2-[3-fluoro-4- 

(methylsulfonylaiiimo)phenyl]propionamide(4-13, SH-112), N-[2-(4-^er^ 
butylphenyl)ethy]-2-[3-fluoro-4-(methylsulfonylamino)phOTyl]pro^^ 
KMJ-.374),N-[3-(3,4-dimethylpheriyl)propyl]--2-[3-fluoro-4- 
(methylsulfonylaniino)phenyl]propionamide(4-15, SU-770), N-[3-(3,4- 
dimethylphenyl)propyl]-(2R)-2-[3-fluoro-4- 

(methylsulfonylamino)phenyl]propionainide(4-16, SU-774), N-[3"(3,4- 
dimethylphenyl)propyl]-(2S)-2-[3-fluoro-4- 

(methylsulfonylamino)phenyl]propionamide(4-17, SU-776), N-[3"(3,4- 
dimethylphenyl)-2-prophenyl]-2-[3-fluoro-4- 

(methylsulfonylamino)phenyl]propionamide(4-18, KMJ-686), N-[3-(4- 
chlorophenyl)propyl]-2-[3-fluoro-4-(methylsulfonylamino)phenyl]pro^ 
KMJ-5 1 8), N-[3-(4-chlorophenyl)-2-prophenyl]-2-[3-fluoro-4- 
(methylsulfonylamino)phenyl]propionamide(4-20, KMJ-732), N-benzyloxy-2-[3- 
fluoro-4-(methylsulfonylamino)phenyl]propionaniide(4-21^ SH-109), N-(ben2hydryl)- 
2-[3-fluoro-4-(methylsulfonylamino)phenyl]propionainide(4-22, SH-130), N-(2,2- 
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diphenylethy)-2-[3-fluoio-4-(methylsulfonylainino)ph SH- 
116), N-(3,3-diphenyipiopyl)-2-[3-fluoro-4. 

(methyIsulfonyIamino)phenyl]propionainide(4-24, KMJ-378), N-(3,3-diphenyl-2- 
prophenyl)-2-[3-fluoro-4-(methylsulfonylamino)phenyl]propionaiiu KMJ-724), 
N-[3,3-di(4-niethylphenyl)-2-prophenyl]-2-[3-fluoro-4- 
(methylsulfonylamino)phenyl]propionamide(4-26, KMJ-908), N-[3,3-di(4- 
fluorophenyl)-2-propheayl]-2-[3-fluoro-4- 

(methylsulfonylammo)phenyl]propionaiiiide(4-27, SH-135), N-[2-(10,ll-dihydro-5H- 
diben2o[a,d]cyclohepten-5-ylideii)ethy]-2'[3-fluoro-4- 
(methylsulfonylamino)phenyl]propionaimde(4-28, SH-199), N-[2-(3,4- 
diinethylbenzyl)-3-pivaloxypropyl] -2-[4- 

(methylsulfonylainino)phenyl]propionamide(5-l, CHK-512), N-[2-(4-rer/-butylbeiizyl)- 
3-pivaloxypropyl]-2-[4-(methylsulfonylamino)phenyl]propionainide(5-2, CHK-514), 2- 
[3-fluoro-4-(methylsulfonylainino)phenyl]-N-[2-(3,4-dimethylbenzyl)- 
pivaloxypropyl]propionamide(5-3, SU-542), 2-[3-fluoro-4- 
(methylsulfonylamino)phenyl]-N-[2-4-ter^butylben^ 
pivaloxypropyl]propionainide(5-4, SU-564), N-[2-(3,4-dimethylbeiizyl)-3- 
pivaloxypropyl]-2-[3-methoxy-4-(methylsulfonylamino)phenyl]propionamid 
CHK-479), N-[2-(4-^err-butylbenzyl)-3-pivaloxypropyl]-2-[3-methoxy-4- 
(inethylsulfonylamino)phenyl]propionaniide(5-6, CHK-499), N-[2-(3,4- 
dimethylbeiizyl)-3-pivaloxypropyl]-2-[3-chloio-4- 

(methylsulfonylamino)phenyl]propionamide(5-7, KNJ-472), N-[2-(4-rc?t-butylbenzyl)- 

3-pivaloxypropyl]-2-[3-cUoio-4-(methylsulfonylamino)phenyy^ 

KMJ-690), N-[(lR)-l-benzyl-2-(pivaloxy)ethy]-(2S)-2-[3-fluoro-4- 

(methylsulfonylamino)phenyl]propionaiiiide(6-l, SU-730), N-[(lS)-l-benzyl-2- 

(pivaloxy)ethy]-(2S)-2-[3-fluoro-4-(methylsulfonyIamino)phenyl]propionaim 

SU-634),N-[(lS)-l-benzyl-2-(pivaloxy)ethy]-(2R)-2-[3-fluoro-4- 

(methylsulfonylammo)phenyl]propionamide(6-3, SU-636), N-[(lR)-l-beiizyl-2- 

(pivaloxy)ethy]-(2R)-2-[3-fluoro-4-(methylsulfonylaimno)phenyl]pix)p^^^ 

SU-728),N-[(2R>2-benzyl-3-(pivaloxy)piopyl]-(2S)-2-[3-fluoro<4- 

(methylsulfonylainmo)phenyl]propionainide(6-5, SU-826), N-[(2S)-2-benzyl-3- 

(pivaloxy)propyl]-(2S)-2-[3-fluorO'4-(methylsulfonylainino)phenyl]propioiiaim 

SU-830),N-[(2S)-2-benzyl-3-(pivaloxy)propyl]-(2R)-2-[3-fluoro-4- 

(methylsulfonylamino)phenyl]propioiiaiiiide(6-7, SU-838), N-[(2R)-2-beiizyl-3- 

(pivaloxy)propyl]-(2R)-2-[3-fluoio-4-(methylsulfonylamino)phen^ 

SU-818),N-[(2R)-2<4-^er/-butyl)benzylO-(pivdoxy)propyl]-(2S)-2-[3-fluoro 
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(methylsulfonylamino)phenyl]propionamide(6-9, MK-271), N-[(2S)-2-(4-rcrr- 
butyl)benzyl-3-(pivaloxy)propyl]-(2S)-2-[3-fluoro-4- 

(methylsulfonylainino)phenyl]propionamide(6-10, MK-272), N-[(2S)-2-(4.^ert- 
butyl)benzyl-3-(pivaloxy)propyl]-(2R>2-[3-fluoro-4- 

(methylsulfonylamino)phenyl]propioiiamide(6-ll, MK-450), N-[(2R)-2-(4-rert- 
butyl)benzyl-3-(pivaloxy)propyl]-(2R)-2-[3-fluoro-4- 

(methylsulfonylammo)phenyl]propionamide(6-12, MK-452), N-[(2R)-2-(4-ter/- 
butyl)benzyl-3-(pivaloxy)propyl]-(2S)-2-[3-chloro-4- 

(methylsulfonylainiao)phenyl]piopionaimde(6-13, MK-453), N-[(2S)-2-(4-rert- 
butyl)benzyl-3-(pivaloxy)propyl]-(2S)-2-[3-chloro-4- 
(methylsulfonylammo)phenyl]propionaniide(6-14, MK-451), 2-[3-fluoro-4- 
(methylsulfonylaiTiino)phenyl]-2-inethylpropion acid(7-4, CHK-624), 2-[4- 
(methylsulfonylamino)phenyl]-2-methylpropion acid(8-ll), 2-[3-methoxy-4- 
(methylsulfonylainmo)phenyl]-2-methylpropion acid(8-12), N-[2-(3,4-dimethylbenzyl)- 

3- pivaloxypropyl]-2-[4-(methylsidfonylamino)phenyl]-2-methylpropioii^^ 
C3IK-520), N-[2-(3,4-dimethylbrazyl)-3-pivaloxypro^ 

(methylsulfonylamino)phenyl]-2-methylpn)pioiiaimde^^ CHK-543), N-[2-(3,4- 
dimethylbenzyl)-3-pivaloxypropyl]-2-[3-methoxy-4-(methylsulfo 
methylpropionaniide(9-3, CHK-493), N-[3-(3,4-dimethylphenyl)propyl]-2-[4- 
(methylsulfonylamino)phenyl]-2-methylpropionainide(9- CHK-591), N-I3-(3,4- 
dimethylphenyl)propyl]-2-[3-fluoro-4-(methylsulfonylamino)phenyl^ 
methylpropionamide(9-5, CHK-656), N-[3-(3,4-dimethylpheayl)propyl]-2-[3-methoxy- 

4- (methylsulfonylaiiiino)phmyl]-2-methylpropionam CHK-600), N-(4-terr- 
butylben2yl)-2-[4-(methylsulfonylainino)phenyl]-2-methyl^ CHK- 
715), N<4-^er^butylbenzyl)-2-[3-fluo^o-4-(methylsulfonylamino)phenyl]-^ 
methylpropionaimde(9-8, CHK-655), N-(4-/err-butylben2yl)-2-[3-methoxy-4- 
(methylsulfonylamino)phenyl]-2-methylpropionamide(9-9), l-[3-fluoro-4- 
(methylsulfonylamino)phenyl]cycloprophancarboxic acid(10-5), l-[4- 
(methylsulfonylainino)phenyl]cycloprophan carboxic acid(ll-7, CHK-530), l-[3- 
methoxy-4-(methylsulfonylamino)phenyl]cycloprophan carboxic acid(l 1-8), N-[2-(3,4- 
dimethylberizyl)-3-pivaloxypropyl]-l-[4<methylsulfonylainin 
carboxiamide(12-l, CHK-533), N-[2-(3,4-dimethylbenzyl)-3-pivaloxypropyl]-l-[3- 
fluoro-4-(methylsulfonylainino)phenyl]cycloprophan carboxiamide(12-2, CHK-538), 
N.[2-(3,4-dimethylben2yl)-3-pivaloxypropyl]-l-[3-methoxy-4- 

(methylsulfonylaiiiino)phenyl]cycloprophancarboxiaimde(12-3, CHK-541), N-[3-(3,4- 
dimethylphenyl)propyl]-l-[4-(methyls\ilfonylaimno)phm^ 
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caiboxiaimde(12-4, CHK-590), N-[3<3,4-dimethylphenyl)propyl]-l-[3-fluoro-4- 
(methylsulfonylaiiiino)phenyl]cycloprophan caiboxiamide(12-5), N-[3-(3,4- 
dimethylphenyl)propyl]-l-[3-methoxy-4<methylsulfonylamm 
carboxiainide(12-6, CHK-632), N-(4-^err-butylbenzyl)-l-[4- 

(methylsulfonylamino)phenyl]cycloprophan carboxiaiiiide(12-7, CHK-719),N-(4-^err- 
butylben2yl)-l-[3-fluoro-4-(methylsulfonylaniino)phenyl]c 
carboxiamide(12-8, CHK-659), N-(4-^err-butylbenzyl)-l-[3-methoxy-4- 
(methylsulfonylamino)phenyl]cycloprophan carboxiamide(12-9, CHK-718). 

And, the present invention provides novel compounds represented by the following 
formula (EI), 

NHSO2CH3 
R4 (HI) 

wherein, 

Ri to R4is independently at least one selected from a hydrogen, halogen atom, cyano 
group, nitro group, lower alkyl amine, lower alkoxy group having 1 to 3 carbon atoms, 
carboxylic acid, hydroxamic acid, alkyl ester group having 1 to 6 carbon atoms, alkyl 
amide group having 1 to 6 carbon atoms, b«i2ylamide group, five or six- member 
heterocyclic ring providing that all of Ri to R4 are not hydrogen atoms simultaneously; 

R5 and R^ is independently at least one selected from a hydrogen, hydroxyl group, 
amino group, straight or branched alkyl group having 1 to 6 carbon atoms, cycloalkyl 
group having 1 to 6 carbon atoms and phenj4 or benzyl group optionally substituted 
with at least one selected from halogen atom, amine group and aUcyl group having 1 to 6 
carbon, providing that both of R5 and Re are not hydrogen atom simultaneously, 

B is a group selected from the group (I-l) to (1-6) defined in general formula (T); 

the asteric mark * indicates a chiral carbon atom. 

In preferred embodiment in general formula (10), the most preferred compound is 
one selected from the group consisting of; 

N-(4-tert-butylbenzyl)-N^-{l-[3-fluoro-4- 
(methylsulfonylamino)phenyl]ethyl}thiourea(15-l, UO-328), N-(4-ferr-butyIbenzyl)- 
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N'-{l-[3K5Woro-4<methylsulfonylainino)phenyl]ethyl}tM^ CHK-992), N-(4- 

^er^butylbenzyl)-N'-{l-[3-methoxy-4-(methylsulfonyl^^ 

3, CHK-575), N-(4-/ert-butylbenzyl)-N'-{l-[3-(methoxycarbonyl)-4- 

(methylsulfonylamino)phenyl]ethyl}thiourea(15-4, .YHS-187), N-(4-rer^-butylbenzyl)- 

N'-{l-[3-caiboxy-4-(methylsulfonylaiiiino)phenyl]ethyl}t^^ YHS-209), N- 

(4-/er^butylbenzyl)-N^-{(lR)-l-[4-(methylsulfonylamino)phe^^ 

SU-388), N-(4-^er/-butylbenzyl)-N^-{(lS)-l-[4- 

(methylsulfonylamino)phenyl]ethyl}thiourea(16-6, SU-400), N-(4-terr-butylbeozyl)-N'- 
{(lR>l-[3-fluoro-4-(methylsulfonylaniino)phenyl]e&^^ CJU-032), N- 

(4.rert-butylbenzyl)-N^- {(lS)-l-[3-fluoro-4- 

(methylsulfonylainino)phenyl]ethyl}thiourea(17-6, CJU-039), N-[(2R)-2-benzyl-3- 
(pivaloyloxy)prophyl]-N'-{(lR)-l-[4<methylsulfonylamino)phenyl]et^^^ 
1, MK-229), N-[(2S)-2-benzyl-3-(pivaloyloxy)prophyl]-N^-{(lR)-l-[4- 
(methylsulfonylamino)phenyl] ethyl} thioiirea(l 8-2, MK-202), N-[(2R)-2-benzyl-3- 
(pivaloyloxy)prophyl]-N'- {(1 S)-l-[4-(methylsulfonylammo)phenyl]ethyl}thiourea 8-3, 
MK-230), N-[(2S)-2-benzyl-3-(pivaloyloxy)prophyl]-]Sr- {(lS)-l-[4- 
(methylsulfonylamino)pheiiyl]ethyl}thiourea(18-4, MK-228), N-[2-(3,4- 
dimethylbenzyl)-3-(pivaloyloxy)prophyl]-N'-{l-[4- 
(methylsulfonylamino)phenyl]ethyl}thiourea(18-5, UO-388), N-[2-(3,4- 
dimethylbenzyl)-3-(pivaloyloxy)prophyl]-N'--{(lR)-l-[4- 
(methylsulfonylainino)phenyl]ethyl}thiourea(18-6, SU-472), N-[(2R)-2-(3,4- 
dimethylbenzyl)-3-(pivaloyloxy)prophyl]-N'- {(IR)- 1 -[4- 
(methylsulfonylamino)phenyl]ethyl}thiourea(18-7, SU-512), N-[(2S)-2-(3,4- 
dimethylbOTzyl)-3-(pivaloyloxy)prophyl]-N'-{(lR)-l-[4- 
(methylsulfonylaInino)phenyl]ethyl}tWou^ea(18-8),N-[2-(4-^er^bu 
(pivaloyloxy)prophyl]-N^ - { 1 -[4-(methylsulfonylamino)phenyl]ethyl} thiourea(l 8-9, 
UO-401), N-[2-(4-^e7Y-butylbenzyl)-3-(pivaloyloxy)prophyl]-N^- {l(R)-[4- 
(methylsulfonylaimno)phenyl]ethyl}tMoiire^ MK-296), N-[2(R)-(4-^ert- 
butylbenzyl)-3-(pivaloyloxy)prophyl]-]Sr- {l(R)-[4- 

(methylsulfonylaniino)phenyl]ethyl}thiourea(18-l 1, MK-334), N-[2(S)-(4-^ert- 
butylbenzyl)-3-(pivaloyloxy)prophyl]-N'- {1 (R)-[4- 
(methylsulfonylaiiuno)phenyl]ethyl} tWourea(l 8-1 2,^ 
(dimethylbenzyl)-3-(pivaloyloxy)prophyl]-N'-{l-[3-fluoro-4- 
(methylsulfonylamino)phenyl]ethyl}thiourea(18-13, LJO-344), N-[2-(4-rert- 
butylbenzyl)-3-(pivaloyloxy)prophyl]-N'-{l-[3-fluoro-4- 

(methylsulfonylainino)phenyl]ethyl}tWoiirea(18-14, IJO-366), N-[(2R)-3-phenyl-l- 
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pivaloyloxy-2-prophyl]-N'-[CR)<^methyM<methylsulfonylai^ 

13, SU-692), N-[(2S>3-phenyl-l-pivaloyloxy-2-prophyl]-N^-[(R)-a-methyl^ 

(methylsulfonylamino)benzyl]thiourea(19-14, SU-704), N-[(2R)-3-phenyl-l- 

pivaloyloxy-2-prophyl]-N'-[(S)-0!-methyl-4<methylsulfonylaiiiin 

15, SU-720), N-[(2S)-3-phenyl-l-pivaloyloxy-2-prophyl]-N^-[(S)-a-meth^ 

(methylsulfonylaiiiino)benzyl]thiourea(19-16, SU-710), N-(4-rerr-butylbenzyl>N^-{l- 

[4-(methylsulfonylainino)-3-fluorophenyl]prophyl}tMouw LJO-399), N-(4-/erf- 

butylbenzyl)-N'- { l-[4-(methylsulfonylamino>3-£luorophenyl]-2- 

methylprophyl}thiouxea(20-13, UO-402), N-(4-reft-butylbenzyl)-N^-{[4- 

(methylsulfonylainino>3-fluorophenyl](phenyl)methyl}tWour^ LJO-403), N- 

(4-/er^butylbenzyl)-N^-{l-[4<methylsulfonylamino)-3-fluorophenyl]-^ 

phenylethyl}thiourea(20-15, IJO-395), N-(4-^ert-butylbenzyl)-N^-{l-methyl-l-[4- 

(methylsulfonylainmo)phenyl]ethyl}thiourea(21-7, CHK-593), N-(4-^er^butylbenzyl)- 

N'- { 1 -methyl- 1 -[3-fluoro-4<methylsulfonylaniino)phenyl]ethyl} thiou^ CHK- 

660),N-(4-/er^butylben2yl)-N'-{l-methyl-l-[3-m^^ 

(methylsulfonylamino)phenyl]ethyl}thiourea(21-9, CHK-629), N-(4-terNbutylbenzyl)- 
]Sf^-{l-[4-(methylsulfonylamuio)phenyl]cycloprophyl}M^ CHK-579), N-(4- 

rert-butylbenzyl)-N' - { 1 - [3-fluoro -4- 

(methylsulfonylainino)phenyl]cycloprophyl}thiourea(22-8), N-(4-rerr-butylbaQzyl)-N'- 
{l-[3-methoxy-4-(methylsulfonylainino)phenyl]cycloprophyl}tluoxu^^ CHK-631). 

And, the present mvention provides novel compounds represented by the following 
fomiula (IV). 




wherein, 

Ri to R4is independently at least one selected from a hydrogen, halogen atom, cyano 
group, nitro group, lower alkyl amine, lower alkoxy group having 1 to 3 carbon atoms, 
carboxylic acid, hydroxamic acid, alkyl ester group having 1 to 6 carbon atoms, alkyl 
amide group haviag 1 to 6 carbon atoms, benzylamide groi^, five or six- member 
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heterocyclic ring; 

Rs and R6is independentiy at least one selected from a hydrogen, hydioxyl group, 
amino group, straight or branched alkyl group having 1 to 6 carbon atoms, cycloalkyl 
group having 1 to 6 carbon atoms and phenyl or benzyl group optionally substituted 
with at least one selected from halogen atom, amine group and alkyl group having 1 to 6 
carbon, providing that both of R5 and R^s are not hydrogen atom simultaneously, 

B is a group selected from the group (M) to (1-6) defined in general formula (T); 

the asteric mark * indicates a chiral carbon atom. 

hi preferred embodiment in general formula (IV), the most preferred compound is 
one selected from the group consisting of; 

N-(4-rerr-butylbenzyl)-N'-{l-[4-(methylsulfonylarnino)phenyl]ethyl}vu:ea 

(23-l,MK-82), 

N<4-^er^butylbenzyl)-N'-{l-[3-fluoro-4-(methylsulfonylanaino)phenyl]eth^^ 
(23-2, MK-205) 

And, the present invention provides novel compounds represented by the following 
formula (V), 




wherein, 

Ri to R4is independently at least one selected from a hydrogen, halogen atom, cyano 
group, nitro group, lower alkyl amme, lower alkoxy group having 1 to 3 carbon atoms, 
carboxyUc acid, hydroxamic acid, alkyl ester group having 1 to 6 carbon atoms, alkyl 
amide group having 1 to 6 carbon atoms, benzylamide group, five or six- member 
heterocyclic ring; 

R5 and R^is independently at least one selected from a hydrogen, hydroxyl group, 
amino group, straight or branched alkyl group having 1 to 6 caibon atoms, cycloalkyl 
group having 1 to 6 carbon atoms and phenyl or benzyl group optionally substituted 
witti at least one selected fix)m halogen atom, amine group and alkyl group having 1 to 6 
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carbon, providing that both of R5 and R6 are not hydrogen atom simultaneously; 
B is a group selected from the gro\^ (I-l) to (1-6) defined in general formula (T); 
the asteric mark indicates a chiral carbon atom. 

In preferred embodhnent in general formula (V), the most preferred compound is 
one selected from the group consisting of; 

N-{l-[3-fluoro-4-(methylsulfonylaiiiino)phenyl]ethyl}-3-(4-r^rr- 

butylphenyl)acetamide (24-1, KMJ-586), 

N-{l-[3-fluoro-4-(methylsulfonylammo)phenyl]ethyl}-3-(4-/err- 

butylphenyl)prophanamide (24-2, KMJ-552), 

N-{l-[3-fluoro-4-(methylsulfonylamino)phenyl]ethyl}-3-(4-/cr/-butylphenyl)-2- 

prophenamide (24-3, KMJ-570), 

N-{l-[3-fluoro-4-(methylsulfonylammo)phenyl]ethyl}-3-(3,4- 

dimethylphenyl)prophanamide (24-4, CHK-602), 

N-{l-[3-fluoro-4-(methylsulfonylainino)phenyl]ethyl}-3-(3,4-dimethy^henyl)-2- 

prophenamide (24-5, CHK-651), 

N-{l-[3-fluoro-4-(methylsulfonylamino)phenyl]ethyl}-3-(4- 

chlorophenyl)prophenanude (24-6, KMJ-534), 

N-{l-[3-fluoro-4-(methylsuIfonylamino)phenyl]ethyl}-3-(4-chlorophenyl) -2- 

prophenamide (24-7, KMJ-558), 

N- {l-[3-fluoro-4-(methylsulfonylamino)phenyl]ethyl} -3-(3,4- 
dimethylphenyl)buthanamide (24-8, CHK-647). 

The term "salf * used herein comprises all the phannaceutically salts well known in 
the art. 

The inventive compounds represented by general formula ( I ) to (V) can be 
transformed into their pharmaceutically acceptable salt and solvates by the conventional 
method well known in the art. For the salts, acid-addition salt thereof formed by a 
pharmaceutically acceptable free acid thereof is useftd and can be prepared by the 
conventional method. For example, after dissolving the compound in the excess 
amount of acid solution, the salts are precipitated by the water-miscible organic solvent 
such as methanol, ethanol, acetone or acetonitrile to prepare acid addition salt thereof 
and further the mixture of equivalent amount of compound and diluted acid with water 
or alcohol such as glycol monomethylether, can be heated and subsequently dried by 
ev^oration or filtrated under reduced pressure to obtain dried salt form thereof. 
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As a free acid of above-described method, organic acid or inorganic acid can be used. 
For example, organic acid such as methansulfonic acid, p-toluensulfonic acid, aicetic 
acid, trifluoroacedc acid, citric acid, maleic add, succinic acid, oxalic acid, benzoic acid, 
lactic acid, glycolic acid, gluconic acid, galacturonic acid, glutamic acid, glutaric acid, 
glucuronic acid, aspartic acid, ascorbic acid, carbonyUc acid, vanillic acid, hydroiodic 
acid and the like, and inorganic acid such as hydrochloric acid, phosphoric acid, sulfiaric 
acid, nitric acid, tartaric acid and the like can be used herein. 

Further, the pharmaceutically acceptable metal salt form of mventive compounds may 
be prepared by using base. The alkali metal or alkali-earth metal salt thereof can be 
prepared by the conventional method, for example, after dissolving the compound in the 
excess amount of alkali metal hydroxide or alkali-earth metal hydroxide solution, the 
insoluble salts are filtered and remaining filtrate is subjected to evaporation and drying 
to obtain the metal salt thereof. As a metal salt of the present invention, sodium, 
potassium or calcium salt are pharmaceutically suitable and the corresponding silver salt 
can be prepared by reacting alkali metal salt or alkali-earth metal salt with suitable 
silver salt such as silver nitrate. 

The pharmaceutically acceptable salt of the compound represented by general 
formula ( I ) to (V) comprise all the acidic or basic salt which may be present at the 
compounds, if it does not indicated specifically herein. For example, the 
pharmaceutically acceptable salt of the present invention comprise the salt of hydroxyl 
group such as the sodium, calcium and potassium salt thereof; the salt of amino group 
such as the hydrogen bromide salt, sulfuric acid salt, hydrogen sulfuric acid salt, 
phosphate salt, hydrogen phosphate salt, dihydrophosphate salt, acetate salt, succinate 
salt, citrate salt, tartarate salt, lactate salt, mandelate salt, methanesulfonate(mesylate) 
salt and p-toluenesulfonate (tosylate) salt etc, which can be prepared by the 
conventional method well known in the art. 

The term 'Hsomer*' used herein conqjrises all the isomers, for example, stereoisomer, 
optically active isomer, racemic mixture, enantiomer and the like well known in the art. 

There may exist in the form of optically difiBerent diastereomers since the compounds 
of the present invention have one or more unsymmetrical centers (*), accordingly, the 
compounds of the present invention comprise all the optically active isomers, R or S 
stereoisomers and the mixtures thereof. Present invention also comprises aU the uses of 
the racemic mixture, one or more optically active isomer and the mixtures thereof as 
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well as all the preparation methods for preparing the isomers, for example, unsymmetric 
synthesis, and isolation methods for isolating the isomers, for exanq)le, partitioned re- 
crystalization method, diromatographic method well known in the art or the method 
disclosed herein. 

And, the present invention provides a process for preparing novel compounds 
represented by general formula (I) to (V) described herein comprising the methods 
explained by following preferred embodiments or examples. 

The compounds of the invention of formula ( I ) to (V) may be chemically 
synthesized by the methods which will be explained by following reaction schemes 
heremafter, which are merely exemplary and in no way limit the invention. The reaction 
schemes show the steps for preparing the representative compounds' of the present 
invention, and the other compounds also may be produced by following the steps with 
appropriate modifications of reagents and starting materials, which are envisaged by 
those skilled in the art. 
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Scheme 1 



GENERAL SYNTHETIC PROCEDURES 




ethyt-2-ctiloro . 
propipnqte 




.H2.PCK:- 

tMethbd-A) 



Fe. AcOH 
'(^ethbdB) 



1-01 Ri=F 

1-02 Ri<l 

l4)3 R x«8r 

1i04 Ri4 

1-05 Ri«F,R3=F 

1-06 Ri=CN 

1-07 Ri«=C02tBu 

1-08 R lepiperidlne 

1419 R^=fnorphoIine- 

4-iO R {=^iperaz!ne 

1-11 Ri«r 

1-12 R jiCI 




Bx: 




f-13 Ri^ 
1-ii4.Rt-CI. 
y 1-15 Rt=Br- 
1-10 RH- 
1.17-.Ri«=F,R3=F 
1-18 R^-CM 
149 Ri=C02lBM 
1-20 Rrplpei-Wlhe. 
't-21. Ri«morphoIlnB 
1-22 Rf-plperailnd 
1-23 R it<Nr8oc>>Ip^zlne* 
1-24 R2«=F . 
1-25 R2*Cl ' 

I MsCI. 
I PVildIhe 



LIOH, I 



»2GH3 




1-38. Ri»F 
1-39 Ki«'CI 
1-40 Rt«Br- 
-141 Rt«l 
1-42 RrF/R3«F 
1-41 RpCM 
•1-44 RpCOiteU 
1-45 Ri«'ptpeiidlne 
.1-46R|»rn'orphG3]ne 
iJ47 R^'BQv)^aoc)p!pera3ln8- 
1^8 Ri'OCHa. 
1-49 R2?F 
1^0 R2»CI 



1-28 .Ri«F 
1^27.Rj'=^CI 
1-28 R '^-B 'r 

i-M r'h: 

1-3(r-RitF,R3=F 
1-31 Ri«CN 
1-32 Ri=C02tBU 
f-33 Ri"plpertcDhe - 
1-34'Ri«morphdine 
1.35\ R i«(N-8oc)piperazine 
1-36. R2=F 
1-37 R2«=CI 



1^1 R|«F 
1-52 RpCl 
1-63 Ri»ar 

i^4 Ri=r 

1^5.Ri»F,R3«F 
1-66 i^i«CN 
1^7 Ri=C02tBu 
1^8 Ri«C02H 
1^9. Rt=C02CH3 
1^0 RpCONHBn 
1^1 Rt'ipiperldlne 
1-62 RpmorphoRne 
1^3 RiBCN-Boc)plpena2ln8 
1'^4 Rpplperidine 
1^5 RpOCHa 
1-86 R2-F 
1^7 R2=CI 

As depicted in above Scheme 1, the reaction consists of five steps as follows: at 1^* 
step, the mixture of nitrobenzene having various Ri to R4 substituents and ethyl-2- 
halogenpropiponate such as ethyl-2-chloropropionate is reacted with metal salt alkoxide 
solution such as potassium-f-butoxide dissolved in DMF dropwisely at the temperature 
ranging from OTC to room temperature, in the period ranging from 3 to 30 min, 
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preferably 10 mins. The reaction is stopped by acid e.g., IN-HCl, diluted with water and 
repeatedly extracted with diethyetho: to obtain organic solvent layer. The organic 
solvent layer is washed with water and saline water, dried, concentrated in vacuo and 
the residue is further purified with flash column chromatographic method to obtain 
ethyl 2-(3-halo-4-mtrophenyl) propionate intermediate compound (1-1 to 1-12) through 
the alkylation of 4-position in phenyl ring; at 2"^ step, the propionate intermediate 
compound (1-1 to 1-12) is reduced witti reducing agent for example, 10% Pd/C 
(hydrogenation reaction, method A) or Fe ion in the presence with acetic acid (metiiod 
B). The resulting product is filtered and the filtrates is dried in vacuo and purified with 
purified with flash column chromatographic method to obtain ethyl 2-(4-amino-3-halo 
phenyl) propionate intermediate confound (1-13 to 1-25) through reducing nitro group 
to amino group; at 3"* step, the propionate compound (1-13 to 1-25) is reacted with 
sulfonyl halide, preferably, methanesulfonychloride dissolved in pyridine solvent with 
stirring and the resulting product is washed with water and purified with flash column 
chromatographic method to obtain ethyl 2-(3-halo-4(methylsulfonyamino)phenyl) 
propionate intermediate compound (1-26 to 1-37) through sulfonylation process; at 4^^ 
step, the propionate compound (1-26 to 1-37) dissolved in solvent mixture mixed with 
water and THF is reacted with metal hydroxide such as Uthium hydroxide dropwisely 
with stirring and acidified with acidic solution such as IN-HCl solution to obtain 
organic layer. The organic layer is extracted and dried to produce carboxylic acid 
compound (1- 38 to 1-50) through hydrolysis process; at 5**" step, the 2-[3-halo-4- 
(methylsulfonylainino)phenyl]propionate is added dropwisely to EDC solution 
containing amiae compound such as 4-t-butylbenzylamine at the temperature ranging 
from Ot; to room temperature, stirred, filtrated, concentrated and the resulting residue is 
further purified with purified with flash column chromatographic method to obtain 
purposed fmal product, N-(4-t-butylbenzyl)-2-[2 or 3-substituted-4- 
(methylsulfonylamino)phenyl]propionamide compound (1-51 to 1-67), a derivative 
represented by genial formula (II) having B group (1-2), through coupling acid with 
amine group. 
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Scheme 2 



HO2C 



'N02 



RNH2, EDO 




NO2 



2-1 R=4-t-BU 
2-2 R=4-C1 
2-3 R=3,4-Cl2 




NHSG2CIH3 



MsCl. pyr 




•NH2 



2-7 R=4-t-BU 
2-8 R=4-CI 
2-9 !^3.4-CJ2 



•2-4 Fts4-t-0u 
2-6 F^.4-CI 
2-6 Ft=3,4-Cl2 



As depicted in above Scheme 2, the compound represented by general formula (II) 
having A groiq> (NHCO), R5 (methyl) and Re CH) can be prepared by following 
procedure: conventionally available 2(4-mtrophenyl)propionic acid is coupling with 
amine (RNH2) to produce amide (2-1 to 2-3) and the amide is reduced to produce amine 
compound (2-4 to 2-6). Finally, the amine is subjected to methylsulfonylation to obtain 
fmal product (2-7 to 2-9). 

The compound represented by general formula (IQ can comprises various optical 
isomers e.g., enantiomer, stereoisomer, diastereomer etc, according to the B moiety 
containing chiral carbon and the various isomers can be synthesized and isolated by the 
procedure explained by following Scheme 3 and 4. 
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Scheme 3 




1-38 



LrphenyUlanlnot 




As depicted in above Scheme 3, the carboxylic acid (1-19) obtamed in Scheme 1, is 
reacted with L-phenylalaniol in the presence of EDC to produce amide (3-1), The amide 
is hydrolyzed with strong acid such as sulfuric acid to obtain specific R form (3-3) or S 
form (3-4) isomer and further reacted with amine to produce optically active R form (3- 
5) or S form (3-6) enantiomers represented by general formula (II) having B moiety (I- 

1). 



Scheme 4 




1-38 R=F 4-1-28 
1-39 R=CI 
1-40 R=Br 



As depicted in above Scheme 4, the carboxylic acid (1-38 to 1-40) obtained in 
Scheme 1, is reacted with amine havmg expropriate B substituents in the presence of 
EDC to produce piuposed amide compoxmd represented by general formula (II) having 
B moiety (1-2). 
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Scheme 5 



R2 




5- 1 Ri=H R2«3,4-M.e2 

6- 2- Ri=H R2«4^*BU 
6^ Rl-P R2=3.4*'We2. 
•5-4' RiW^ R2=4..«Su 
'5-5 RrOCH3 .R2"3.4rMe2 
5^* Ri=0CH3 R2=4:tBU 
5-7 Ri^a R2=3,4^e2 
"6.8 RifCI R2e4-*taj'- 



As depicted in above Scheme 5, the caiboxylic acid obtained in Scheme 1, is reacted 
with amine having appropriate B substituents in the presence of EDC to produce 
purposed amide compound represented by general formula (D) having B moiety (1-2), 



Scheme 6 




As depicted in above Scheme 6, the carboxylic acid obtained in Scheme 1, is reacted 
with amine having appropriate B substituents in the presence of EDC to produce 
purposed optically active amide compound represented by general formula (II) having B 
moiety (1-2) containing chiral carbon. 
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The B-NH2 moiety (1-2) having (R) form or (S) form enantiomers due to chiral 
carbon positioned at 2 is reacted with (R) form or (S) form of carboxylic acid obtained 
in Scheme 1 to produce various optically active stereoisomers, i.e., (IS, 2R), (IS, 2S), 
(IR, 2R) and (IR, 2S). 

The compoimd having lower alkyl group at R5 and R^ can be prepared by following 
procedures shown in Scheme 7 and Scheme 8: 

Scheme 7 

s^cKrr' • . ^«^Vr' -^^-^ 



1.13 7v1 7-2 



HOip 



tub CI 
pyr 



NHSOaCH,. ^S?^ NHSO2CH3 



7.4 



•7.3 



For example, as deleted in above Scheme 7, the compound having halogen atom at 
any of Ri and R4 can prepared as follows: 

The ester (1-13) is reacted with appropriate alkylating agent i.e., methyl iodide, in 
the presence of DMF and hydrogenated metal such as NaH to obtain dimethyl 
compound (7-1), and similar reactions to the steps ranging from 2nd step to 4* step in 
Scheme 1 is further performed to produce the compound represented by general formula 
(n) having dimethyl group (7-4). 
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Scheme 8 



H2SO4 



B-2.Ri=OCH3. 



MfeOH 



H3CO 



8-3 Rii^ 
8-4 R^«»OCH3 

r NaH 



H3CO 




NHSO2CH3. 



P!)irldlne 



-H3CO 



HbCO 



NH2 




HO 



8-9 Ri»H 
8-10 R|«OCH3 

]' NaOH- 
1 THF 



67 Rt=H 

68 RisOCHa 



8« RioH 
8« Rf^^CHs 




>IHS0.2CH3 



M1 Ri=« 
8-12 Ri=0CH3 



For example, the compoimd having lower alkoxy group or hydrogen atom at any of 
Ri and R4 and methyl groups at both of R5 and Re can prepared by the procedure 
depicted in above Scheme 8. 



Scheme 9 

Rl«H 
Rlf=0CH3 



l!?NH2 




A: 



« B 




9-1 'Ri=H B^A. 
9-i 'Ri«F R2*»A 
9-3 R1-0CH3 R2=A 
9L4 R^=H R2=B 
9;$ R.i«F' Rr^ 
9-6 Ri=0CH 3 R2=B 
.9V7 Rl'^H R2=? 
9^^ Rl=f i?2«»C 
9:9 R^=0CH3 R2=*C 

For example, the compoxmd having NHCO group at A moiety and methyl groups at 
both of R5 and Re can prepared by the procedure depicted in above Scheme 9. 

As depicted in above Scheme 9, the carboxylic acid (8-11, 7-4, 8-12) is reacted with 
amine having appropriate B substituents in the presence of EDC to produce purposed 
compound represented by general formula (II) having NHCO group at B moiety. 
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Scheme 10 



HN03 



HaCOaC^Yr*'' ^ 



10-5 



:UOH 
THF 



F BrCHaCHaBr H3CO2C 



N02- 



'NO2 



104 



10-2 



p>iffd{h0 



.H3CO2C' ^,J2irir--H3C02C"^^ 



104 



10^ 



The compound represented by general formula (II) having cycloalkane at R5 and R^, 
and halogen atoms at any of Ri and R4 can prepared by the procedure depicted in 
Scheme 10. 



Scheme 11 



HsCO 



TO' 



NO2 



B-3 Rf^H 
84 f^i^OCHg. 



BrCH2CH26r 



HgCO 




'Np2. 



1^.2 Rt=0CH3 



H2. Pd-C 



H3CO 




R'1 
NH2 



14.-3 Ri»H 
11.4 R1SOCH3 

IMsCl 
pyridine. 



•11-7 RfH 
41-8 Rt^OCHg. 



UGH 
THF 



HgGO 



0 ^^>i^NHS02CH3 



11-6 Ri«H 
■qi-6 Ri«OCHd 



The compound represented by general formula (IT) having cycloalkane at R5 and R^, 
and methoxyl group at any of Ri and R4 can prepared by the procedure depicted in 
Scheme 11. 

For example, the ester (8-3. 8-4) is reacted with dihaloalkane reagent such as 1,2- 
dibromoethane in the presence of metal hydride such as NaH to produce cycloalkyl 
intermediates (11-1, 11-2) and serial steps comprising reduction, mesylation and 
alkylation reactions is performed to obtain final carboxylic acid product (11-7, 11-8). 
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Scheme 12 

^^^NHSQ2CH.3 
Rl=0CH3 



RNH-2 
EDC 



12:1 Ri-H f?^A 

12?2 RifF R2=!A 

AZ^i Ri-rOCHj Ri«?A - 

I2U .Ri=H R2=B 

:l2-5 Ri^F*^ R2=B 

.42,6 .Rl«^?CH3. Rjifl 

^2-7' Rl'*^ Rr*c 

Rl«*0GH3 R2«C 




As depicted as Scheme 12, the carboxylic acid product (11-7, 11-8) is reacted with 
amine having appropriate B moiet in the presence of EDC to obtain final compound 
represented by general formula (H) having cycloalkyl group at R5 and Ra . 

The compound rq)resented by general formula (HI) and general formula (IV) having 
methyl group and hydrogen at R5 and R^, can prepared by the procedure depicted in 
Schemes 13 to 15. 



Scheme 13 



R 

NH2 



MsCl 
pyridine 



13.1 R=F 

13:2 R=C02CI-b 



Butyl vinyl ether 
•Pd(dAc)2. DPPP 
TIOAc. DMF' 



NHSO2QH3 

13^3 R=F . 
13-4 R=e.02eH3 




13-5 RiH 

-13-7 R=C02pH3 

I-NHzQH 
pyridihe 



JL _ R HCIiMeOrt 
H^N^V^Y — 

13.11 R=H 
1^:12 R=F . 
13-13 R=C02CH3 




NHSOSzChfe. 



13-B R=H 
13-9 .R=i^ 
13:10 R^CC^CHa 



As depicted in above Scheme 13, the reaction consists of four steps as follows: at 1®* 
step, the 4-iodo anune compound (13-1 to 13-2) dissolved in pyridine is reacted with a 
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sulfonylating agent, e.g., methane sulfonyl chloride wifli stirring. The resulting organic 
solvent layer is extracted, dried, concmtrated in vacuo and the residue is further purified 
with flash column chromatographic method to obtain sulfonyl amine compoimd (13-3 to 
13-4) through the reducing amine to sulfonyl group; at 2^^ step, the sulfonyl amine 
compound (13-3 to 13-4) dissolved in DMF is reacted with metal acetate, preferably, Pd 
(n) acetate or Tl (I) acetate, in the presence of DPPP (1,3-bisdiphenylphospinopropane) 
and butylvinylether at the temperature ranging from 60 to 110*0 in the period ranging 
fcom 5 to 24 hours and the reaction mixture is cooled at the temperature ranging from 
0*0 to room temperature. Acidic solution such as 10%-HCl is added thereto and stirred. 
The reaction mixture is diluted with ethylacetate, washed with ammonium chloride 
solution, concentrated with vacuo and purified with flash column chromatogr^hic 
method to obtain ketone compound (13-5 to 13-7); at 3"^ step, the ketone compound and 
acid halide salt are dissolved in pyridine and heated at the temperature ranging from 40 
to pot: , preferably, 70t;, in tiie period ranging fiom 30 mins to 5 hours. The reaction 
mixture is cooled, diluted and the resulting organic layer is purified with flash column 
chromatographic method to obtain oxime derivatives (13-8 to 13-10) through 
substituting ketone with oxime group; at 4*^ step, the oxime derivatives is hydrogenated 
with reducing agent, for example, 10% Pd/c dissolved in lower alcohol e.g,, methanol. 
The resultant is filtrated and the filtrate is purified with flash column chromatographic 
method to obtain amine intermediate compound (13-11 to 13-13) through reducing nitro 
group to amine group as can be seai in Scheme 13. 



Scheme 14 




14-1 K«OCH.3 *mRMjGH3 
i44! Rrtd. 14-4 R^g 



The compound having chloro group or methoxyl group at any of Ri to R4, can 
prepared by the procedure depicted in Scheme 14. 
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Scheme IS 



H2N 



NHSp'2CH3 



NCS 




16-1 R«F 
16-2 R?a 
16-3 .R«=0CH .3. 



The thiourea compoiind represented by general formxxla (HI) and urea compound 
general formula (IV) can prepared by the procedure depicted in Scheme-15. 

As depicted as Scheme 15, the amine compound obtained in Scheme 14 and 
isothiocyanate compoxmd (B-NCS) or cyanate compound (B-NCO) having appropriate 
B moiety is dissolved in DMF and stirred at the tenq)erature ranging from OlC to room 
temperature, in the period ranging from 30 mins to 4 hours, preferably, 2hours. The 
reaction mixture is diluted with water and the organic solvent layer is extracted, dried, 
concentrated in vacuo and purified with flash colunm chromatographic method to obtain 
purposed thiourea compoxmd or mrea compounds (15-1 to 15-5, 18-1 to 18-6, 19-5 to 
19-12, 23-1 to 23-2) through coupling reaction. 



Scheme 16 




Np2 




NCS NEfe, CH2CI2 




lylsCI, pyr. 



NHS.QjChb 




16-5 R-lsomer 
16-6 &l8omBr 



16-3 R-lsomar 
16-4 8-isomer 



The stereoisomers of the compound represented by general formula (HI) and 
general formula (IV) having hydrogen atoms at all the Ri to R4, can prq)ared by the 
procedure depicted in Scheme 16 
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/ 

Scheme 17 

o 




The stereoisomers of the compound represented by general formula (HI) and general 
formula (IV) having halogen atom at any of Ri to R4, can prepared by the procedure 
dq)icted in Schemes 17 and 18, 

As depicted in above Scheme 17, 3'-fluoro-4(methylsulfonylamino)acetophenone is 
coupled with optically active R form or S form sulfone amine respectively and reduced 
with reducing agent such as NaBHU to synthesize R form or S form sulfone amine 
isomers (17-1 and 17-4) respectively. The amine isomers is further hydrolyzed in acidic 
condition to obtain optically active amine (17-2, 17-5). 

The procedure similar to the methods in Scheme 13 is performed to obtain optically 
active (R) or (S) thiourea represented by general formula (HI) or urea represented by 
general formula (IV) (17-3 and 17-6). 
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Scheme 18 




EDC 



2CH3 




18-1 

ia-2: 

-18^ 
18^ 
18-9 

'18-11 
18-12 
18-13 
18^1^4 



1R,2S 
1R. 

iR;2R 

ir;2S* 

1R 

1R,2R 
iR,2S 

mi>^un9 



R.i?H 

.Rf=H 
.R|-H 
Rt=^H 
.Rl-fH 
•Rt«H 

Ri-^H 
Ri«H* 
;RrH 
Rt'^ 
R|=-F 



R2«H 
R^H 
R2«H* 

R2=3.4-M02 
R2=3.4^ei 
R2=3;44Vl'e2r 
R^3.4^e2: 
R2«.4-tBu 

R2«4-aa4 
R2=4-fcail 



As depicted as Scheme 18, the amine is reacted with benzyl amine in the presence of 
EDC to obtain final thiourea compound represented by general formula (II) having (1-2) 
group at B moiety. 



Scheme 19 



1) Me3CC0CI 

2) H+ 



TCO 



Wl R 
19^ S 




1» R 
•18r4 S 




NHSO 2CH3 



19-13 1R2R 
19-14 1R,2S 
19-15 IS^R 
19.16 1S,2S 




NO2 



19-5 IR^R R=N02 

19-6 1R,2S RcMM02 

19-7 1S;2R R"N02 

19-6 1S;2S R-NO2 



19-9 1R.2R R«NH2 

19^0 1R,2S RHVIH2 

19^1 IS^R R«NH2 

19112 1S,2S R»NH2 



As depicted in above Scheme 19, the alcohol is reacted with pivaloyl haUde, e.g., 
pivaloyl chloride (MesCCOCl) in acidic condition to obtain amine (19-1 and 19-2). The 
mine is further reacted with 1,1-thiocarbonyl diimidazole(TCD) in the presence of DMF 
solvent to produce isothiocyanate (19-3, 19-4). The isocyanate is reacted with (R) or (S) 
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alpha-methyW-nitrobenzyl amine HCl in the presence of base e.g., TEA, reduced with 
reducing agent, for example, Al-Hg and mesylated to obtain (IS, 2R), (IS, 2S), (IR, 2R) 
and (IR, 2S) thiourea represented by general formula (ID) or urea represented by 
general formula (IV) (19-13 to 19-16). 

The amine intermediate compound (13-11 to 13-13) can be prepared by the procedure 
dq>icted in following Scheme 20. 



Scheme 20 



'XX 



Tilbiityl vinyftin 
PdO'Ph 3)4 



20-1 




DPPA. DBU 
toluene 



H2,Pcl-C 
MeOH 



iCH3 



20-8 R ■» CH2CH3 

20.9 R « CH(CH3)2 

20-10 R«Ph 

20-11 R «CH2Ph 



CHsSOsO 
pyridine 



RMga 
THF 



NHSOjCHa 



20-2 



Os04.Natp4 
Acetone-H20 



l^OaCH? 

20-4 R - CH2CH3 
.20-6.R°CHCCH3)2 
20-6 RoPIl 
20-7 R«CH2Ph 



O 

.h.Vt^ 



'NHSO2CH3 



H2N 



IHSO 2CH 3 



DMF 



2CH3 



20-12 R =CH2CH3 
20-13 R-CH(CH3)2 
20-14 R =Ph 
20^15 R =CH2Ph 

As depicted in above Scheme 20, 2-fluoro-4-iodoaDiline is reacted with 
tertakis(triphenylphosphine)palladium and tributylvinyltin in the presence with 
catalitically amount of 2,6-di-rert-butyl-4-methylphenol to obtain 2-fluoro-4- 
vinylaniline(21-l). The resulting compound is reacted with sulfonylating agent such as 
methane sulfonyl chloride in the presence of pyridine solvent to produce N-(2-fluoro-4- 
vinylphenyl)methanesulfoneamide (20-2) and oxidized with oxidizing agent e.g., 
osmium tetroxide and sodium periodate in the presence of acetone-water mixture 
solvent to aldehyde intermediate (20-3). The aldehyde compound is reacted with 
Grignaid reagent to obtain alcohol intermediate (2-4 to 20-7) and further reacted with 
DPPA(diphenylphosphorylazide) and DBU(l,8-diazabicyclo[5,4,0]undec-7-OTe) in the 
presence with toluene solvent to produce azide compoxmd (20-8 to 20-11). The azide 
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intermediate is finaUy reduced with reducing agent such as Pd/C to produce purposed 
amine derivative (13-11 1 13-13) selectively. ^ 

Tl,e thiourea compound represented by general formula (HI) or urea compound 
represented by general formula (IV) having methyl groups at both Rs and can be 
prepared by the procedure shown in following Sdieme 21 . 



Scheme 21 



H02C' u 

8-11 R=H 
7-4 R=F 
8.12 R=0CH3 



1) DPPA.TEA 

toluene 

reflux 
: 9^ 

2) BnOH 
reflux 



CbzHN' 




NCS 




NHSQzCHs 



21-7 R=H 
21-9 F^=0CH3 



NHSO2CH3 

21-1 R=H 
21-2 R=F ; 
21^ R=OCt^ 



Pd/G.Hz 
ChbOH 



21-4 R=H 
21-5 R=F 
21-e R=0CH3 



As depicted as Scheme 21, the caiboxyUc acid compound (8-11, 7-4, 8-12) is 
reacted with DDDPA (diphenylphosphorylazide) and molecular sieve in the presmce 
with base such as TEA and organic solvent and benzyl alcohol is added to the reaction 

to obtain carbamate (21-1 to 21-3) through Curtius reaction. 
compound is subjected to reduction process with reducing agent «u:h - ^^^mH, gas 
to obtain amine intemediate (21-4 to 21-6) and coupling reaction shown m Sch^e 15 is 
farther subjected to obtam purposed amine is reacted with benzyl amine in tiie presence 
of EDC to obtain final thiourea compound represented by general formula (ID) or urea 
compound represented by general formula (IV). 
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11.7 R=H 
10-7 R=F 
11 JB R=0CH3 



.1)DPPA.TEA 

toluene 

reffcjx 


2)BnOH 
reflux 



CbzHN 



NHS02CH3 



22-1 R=H 
22-2 R=F 
22-3 R=0CH3 



Pd/C. H2 
ChbOH 




22-7 R=H 
22^ R=F 
22-9 R=0CH3 



22-4 R=H 
22-5 R=F 
22-6 R=0CH3 



Tl,e <U««a compo«»l «presen«d by B«.eral fonnula (m) urea «,»^«nd 
*y gea^al fonnula (IV) having oyolopropyl group a. R, and R. oan b. 
prepared by the procedure sho™ in Sohsme 22. j 1, 7J 8 12) is 

As depiced as Scheme 22. the carboxylic acid compound (8-11. 7-4. 8-12) » 
reacted ™m DDDPA (diphenylphosphoryteid.) and molecular sieve m tto pres»co 
^tTsuch as 1 organic solvent ^ benzyl alcohol is added^ Ure r^ 

^ ,0 obtain carbamate (21-1 «» 21-3) through Curtius reacbon. ^= 
Xundiasut^eotedtoreductionprocess^iUtreducing agent such as Pd^H,g^ 

,0 obtahi amine intemediate (21-4 .0 21-6) and coupling reactton sho™ m SA«mel5« 
Hher subjected to obtain purpose! amine is reacted »ith b«^l amme m fce pr.s««e 
^DC to obUiin final thiourea compound represe.t.1 by g«»ral fcrmuU (TO or urea 

compound represented by general fonnula (IV). 



Scheme 23 




23:1 R=W 

13-11 R=H. 23-2 F^F 

13-12 R=F 
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The urea compound represented by general formula (IV) having methyl or hydrogen 
at Rs and R^can be prepared by the procedure shown in Scheme 23. 

The present invention also provides a pharmaceutical composition comprising a 
compound of formula ( I ) to (V) or a pharmaceutically acceptable salt thereof as m 
active ingredient for an antagonist of vanilloid receptor. 

The compound of formula ( I ) to (V) according to the present invention has pot^t 
analgesic and anti-inflammatory activity, and the pharmaceutical composihon of the 
presL invention thus may be employed to alleviate or reUeve acute, chrome or 
Lflammatory pains or to suppress inflammation and to treat urgent urinary mcontmence. 

The present invention also provides a pharmaceutical composition comprising the 
compound selected from the group consisting of compounds of formula ( I ) to (V) or 
the pharmaceutical acceptable salts thereof for preventing and treating pam diseases or 
inflammatory diseases. 

Pain diseases or inflammatory diseases comprise at least one selected from the group 
consisting of pain, acute pain, chronic pain, neuropathic pain P-^-P^^^^^^^ 
migraine, arthralgia, neuropathies, nerve injury, diabetic neuropathy, neurodegeneraUon 
neurotic skin disorder, stroke, urinary bladder hypersensitiveness. uratable bowel 
syndrome, a respiratory disorder such as asthma or chronic obstructive p^«^ 
dLse, irritation of skin, eye or mucous membrane, fervescence. stomach-duodenal 
ulcer, inflammatory bowel disease and the like. 

The present invention also provides a pharmaceutical composition comprising the 
compound selected from the group consisting of compomids of formula ( I ) to (V) or 
the pharmaceutical acceptable salts thereof for preventing and treating urgent urmary 
incontinence. 

The pharmaceutical composition of the present invention comprises the inventive 
compounds between 0.0001 to 10% by weight, preferably 0.0001 to 1% by weight 
based on the total weight of the composition. 

The present invention also provides an use of compound selected from the group 
consisting of compounds of formula ( I ) to (V) or the pharmaceutical acceptable salts 
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thereof as antagonists of vanilloid receptors. 

m accordance with another aspect of the present invention, there is also provided an 
use of the compound ( I ) to (V) for manufacture of medicines employed for alleviatmg 
or treating pain, acute pain, chronic pain, neuropathic pain, post-operative pam. 
migraine, arthralgia, neuropathies, nerve mjury, diabetic neuropathy, neurodegeneration^ 
neurotic skin disorder, stroke, urinary bladder hypersensitiveness. irritable bowel 
syndrome, a respiratory disorder such as asthma or chronic obstructive pxUmonary 
disease, irritation of skin, eye or mucous membrane, fervescence. stomach-duodenal 
ulcer, inflammatory bowel disease, inflammatory disease or urgent urinary mcontmence. 

The compound of formula ( I ) to (V) according to the present invention can be 
provided as a pharmaceutical composition comprising pharmaceutically acceptable 
carriers, adjuvants or dUuents. For example, the compounds of the present invention 
can be dissolved in oils, propylene glycol or other solvents, which are commordy used 
to produce an injection. Suitable examples of the carriers include physiological sahne 
polyethylene glycol, elhanol. vegetable oils, isopropyl myristate, etc.. but are not hmit^ 
to them. For topical administration, the compounds of the present invention can be 
formulated in the form of ointments and creams. 

In accordance with another aspect of the present invaition. there is also provided an 
method of alleviating or treating pain, acute pain, chronic pain, neuropathic pam. post- 
operative pain, migraine, arfliralgia. neuropathies, nerve injury, diabetic neuropathy, 
neurodegeneration. neurotic skin disorder, stroke, urinary bladder hypersensitiveness, 
iiritable bowel syndrome, a respimtory disorder such as asthma or chronic obstructive 
puhnonary disease, irritation of skin, eye or mucous membrane, fervescence, stomach- 
duodenal ulcer, inflammatory bowel disease, inflammatory disease or urgent unnary 
incontinence, wherein the method comprises administering a therapeutically effective 
amount of the compound of formula of ( I ) to (V) or the pharmaceutically acceptable 
salt thereof. 

Hereinafter, the following formulation methods and excipieats are merely exemplary 
and m no way limit the invention. 

The compounds of the present invention in pharmaceutical dosage forms may be 
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active compounds. 

The compounds of a.e prison. inv»tton may be tonnulaud inu. V^^^^^ 
njecson. by dissolving, suspending, or emulsifying tt.«n m a^™''^^'^ 
jnnd saline, 5% Dextrose, or no.«K,u«.us solvent such « vegetdile 0,1 synll»bc 
Zatic acid elycerides, ^ of bigher .Bpb-ic «=ids or ptopyto. glycol. The 
^on may h«h.de conv«*ional »Mitiv.s such as solubiH^rs. ^ agents. 
sMpending agents, emulsi^ agents, 80*ili2«s and preservatives. 

The desirable dose of *e inventive compounds varies depending on the e™^ 
and the «dght of the subject, severity, drug form. rout. ^ penod of 
t may be chosen by those stilled in the art However, h. order » obt=^ *snab. 
effects.', is generally r«>omme.ded to .taimste, at the amount rangmg 0.000 - 100 
mWkg. prefibly 0.001 - 100 rngflcg by wdgbt/day otthe inv«>t.ve compounds of 
^Lventiol Tl. dos. may be ad^st^ed in single or divided in» sev«^hm« 
per day. to terms of composiUon, Are compounds should be pre»». betweo. aOOOl to 
m. by weight, preferably 0.0001 to 1% by weight ba.«i on the total weigh, of the 
composition. 

The pha.mac«.tteal condition of p.es«* invenUon can be administered » a 
s„«.C Inal such as mammals (rat. mouse, domestic aninials or •■y") ~- 
Jes. All modes of administration are contemplated, for exan.pl^ '^^"^ 
be made orally. recUUy or by in»v«>ous. int,am««:ul.r. subcnttneous, mtrathecal. 

epidural or intracerebroventricular injection. 

It is anther object of the present invention to provide a use of the a^ove— ed 
conq,ound of the present invention for the preparation of therapeuUc agent for ^e 
^eTenting and treating pain disease or mflaxnmatory disease by showmg vanxUo.d 
receptor-antagonistic activity in human or mammal. 

Additionally, it is an object of the present mvention to provide a meti^od of treating 
or preventing pain disease and infUonmatory disease by showing vamlloid recepto. 
Jgonistic activity in a mammal comprising administering to sa.d maW ^ 
effective amount of the above-mentioned compound of the present mvenUon together 
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with a phannaceuticaUy acceptable earner thereof. 

It wiU be apparent to those skiUed irx the art that various modifications and variatio^ 
oan irle i^ the con«,ositions. use and preparations of the present mvenhon without 
departing ftom the spirit or scope of the invention. 

B«t Mode for Carrying Out the Invention 

examples in any manner. 
EXAMPLES 

Example 1 : Preparation of N.(4.tert-butyIbenzyD-2.[3-fluoro-l- 
(metylsulfonylamino)phenyllproplonamide(l-51,K]NO-372) 

■ iMMlTuiiiratinn -^-^Y^ o-r..f.nnn>-4-nitmphn.Yl)propionate (1-1, SU-654} 

amixture of 2-fluoro-nitrobenzene (10 mmol) and ethyl-2-chloropropionate (10 mmol 
t^r^pwise-Afterbeing stirred forlOminatOOC^themixturewas^^^ 
NLlsolln, diluted with water andextractedwithdiethyl ether sev«^^ 
Lbinedorganic layers were washedwithwaterandbrine.dnedover^^^an^ 
concentrated in vacuo. Ilie residue was purified by flash column clu.^^^^ 
Sica gel using EtOAc:hexanes (1 : 10) as eluant to afford ethyl 2-(3-flaoro^- 
nitrophenyl)propionate (1-1, SU-654). 

68% yield, yellow oil ^ , o tt% >i i a 7 m 

Zr (CDC13) 8 8.02 (dd. 1 H. . = 7.8. 8.0 Hz), 7.2-73 (m, 2 ^,^4 (m. 2 H). 
3.78 (q, 1 H. J= 7.1 Hz), 1.52 (d, 3 H, /= 7.1 Hz), 1.22 (t, 3 H, 7= 7.08 Hz) 

S^Ei2.Prep^^oaMefl^^ 

-^[lii^ion of 2-(3-fluoro-4-nitrophenyl)propionate(l.l, 5 xmnol) l^/o Pd^C 
(500 xTin Eton (30 mL) was hydrogenated under a balloon of hydrogen for 1 h and 
Tr^Lu^ CeUte. The filtrate was concen^ted in vacuo and ttie residue w^ 
^^t^ by fil column chromato^aphy on siUca gel using ^OAc^h^^ ^^^^ as 
eluant to afford 2-(4-amino-3-fluorophenyl)propionate compo«nd(l-13. SU-656). 

94% yield, acolorless oil , „ r i 7 s ^ w^^ 6 71 

»H NMR (COas) 5 6.96 (dd. 1 H. 7= 1.7 Hz). 6.87 (dd, 1 H. 7= 1.7, 8.3 Hz), 6.71 
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(dd, 1 a y = 8.3, 11.9 HZ), 4.11 (m. 2 H). 3.58 (q. 1 H. 7= 7.1 Hz). 3.45 (bs. 2 H). 1.43 
(d, 3 H, J= 7.1 Hz), 1.20 (t, 3 H. J= 7.05 Hz) 

1.. Preoptic - -*-y} o- P-f«»nr»^-^n.rt.r1ni1foiiYl>.n.ino>ph.nYl1propionate 

-TSff^3„.no-3-.uo«^^^^ (1-13. 
(lOtnl) was dissoluted with methansulfonylcMoride (6mM) and was stirred at Ot: for 10 
Lut s. Tl^e combined organic layers were washed with H.O and residue was punfi^ 
,y flash column chromatography on siHca gel with EtOAc/hexanes (1:2) as elv^ to 
affi)rd ethyl 2-[3-fluoro^(metylsulfonylamino)phenyl]propionate compound(l-26, SU- 

658). 

91% yield, white solid mp = 81 °C ^ ^ . -rr^ A^n 

•H (CDC13) 5 7.50 (U H, 7= 8.3 Hz), 7.0-7.1 f ' 

(m, 2 H). 3.68 (q. 1 H. J- 7.1 Hz). 3.02 (s, 3 H), 1.48 (d, 3 H. /= 7.1 Hz). 1.22 (t, 3 H. 

J=7.1Hz) 

t^»« p \.A, Preparation nf 2-r3-flu oro-4-fme 

.».r,pnn«Hf1-a8.SU-660) „ • n 9 

A solution of ethyl 2-[3-fluoro-4-(metylsulfonylamino)phenyl]propionate (1-26. 2 
^ol) in H,0 and THF (1 :2, 30 mL) was treated with Uthium hydroxide (6 ij^oO and 
stirred for 4 h at room temperature. The mixture was dUuted with H^O and CH^Cn., 
acidified by 1 N HQ solution and extracted with CH^a several times. The combin j 
organic layers were washed with water and brine, dried over MgSO^ and a)nc^^ted . 
in vacuo. The residue was crystaUized by diethyl ether and n-hexane to afford 2-[3- 
fluoro-4-(metylsulfonylamino)phenyl]propionacid compound(l-38. SU-660) 

97% yield, white solid, mp = 120 °C _ , ^« , rrv 

»H NMR (CDCh) 5 7.52 (t, 1 H. J = 8.04 Hz). 7.1-7.15 (m. 2 H). 6.60 (bs, 1 H). 
3.73 (q. 1 H, J= 7.1 Hz). 3.03 (s. 3 H). 1.51 (d, 3 H. 7= 7.1 Hz) 

o. ^ I-';. T>. ^.r.tinn Of N:(4 ^-Bt,ty1hni7.yl)-2-r3-fluoro-4- 

rm,.tbvkiilfonvl «"^in» Ybenvl1propionamide (1-51 , KMJ-372 3 

A mixture consisting of 2-[3-Fluoro-4-(methylsulfonylamino)phenyl]propiom^^^^^ 
(1-38. 10 mmol). 4-t-butylbeazylamine (12 mmol) and EDC (12 mmol) ^ CH^U 
(20 mL) was stirred for 12 h at room temperature. The reaction mixture was filtered off 
and the filtrate was concentrated, the residue was purified by flash column 
chromatography on silica gel using BtOAc:h«xanes as eluant to obtain N-(4-.ert- 
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butylbenzyl)-2-[3-fluoto-4-(metylsulfonylamino)phenyl]^^^^^ 
having foUowing physicochemical properties: 

78% yield, white solid, mp = 52-54 "C „^ , axts atx 

.HNL(CDCl3)57.48(UH,7=83Hz.),732(bd.2H).7™ 

(bs, 1 H). 5.83 (bt, 1 H), 4.36 (ddd of AB, 2 H). 3.52 (q. 1 H, J= 7.1 Hz). 3.00 (s. 3 H), 
1.50 (d, 3 H, /= 7.1 Hz). 1 .29 (s, 9 H) 
MS (FAB) m/z 407 (MH*) 

Example 2 : Preparation of iV-(4-*.rt-B«tylbenzyI)-2-[3-chlonHl- 
fmethylsulfoiiylamliio)phenyllpropionaiiiide(l-52KMJ-470) 

^ Sough sLlar procedure to that in Example 1 exoeptmg usmg 2^hloro- 
^troTlt as I starting material. ^^^'-'B^^f 
(methylsulfonylaxninOphenyllpropionamide having foUowmg phys.cochenucal 

properties was synthesized: 

7.24 (drrH^T= "1 2 Hz,Vl4 (hd, 2 H). 6.75 (bs. 1 H). 5.6S (bt 1 H, 4.38 (ddd of 
AB, 2 H;. 3.50 (q. 1 H. J= 7.1 Hz). 3.01 (s, 3 H), 1.52 (d, 3 H, J= 7.1 Hz), 1.30 (s, 9 H) 
MS (FAB) m/z 423 (MH*) 

Example 3 : Preparation of JV.(4^.rr-B«tylben^I)-2.[34,romo-l- 
(methylsulfonylamino)phenyllproplonamide(l-53SH-173) 

TlLugh shnilar procedure to that in Example 1 exceptmg usmg 2-bromo- 
nitro^fe as a starting material. ^K4.e.-Butylbenzyl)-2-[3-bromo^ 
(methylsulfonylamino)phenyl]propionamide having following physicochemxcal 
properties was synthesized: 

76% yield, white soUd, mp = 66-67 °C „„„,^j,Trr_ 
^H NMR (CDCI3) 5 7.55-7.6 (m, 2 H). 7.33 (d, 2 H. 8.1 Hz), 7.27 (dd^ 1 H. J - 
1 8 ^6^ 7.12 (42 H. 7= 8.1 Hz). 6.80 (bs. 1 H). 5.91 (bt. 1 H). 4.36 (ddd of AB. 2 
lr)35otlH./=7.lHz),2.98(s.3H).1.50(d,3^ 
MS (FAB) m/z 467 (MH*) 

Example 4 : Preparation of Ar<4^ert-B«tylbenzyD-2.[3.1odo-|. 
(methylsulfonylamino)phenyllpropionamlde(l-54SH-168) 

mough shnilar procedure to that in Example 1 exceptmg --g ^-xodo- 
niJ^nzt as a starting material. W^e^-Butylbenzyl)-2-[3-.odo-4- 
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(methylsuifonylamino)pheiiyl]propioxmnde having foUowing physicochemical 

properties was synthesized: 

75% yield, white solid, mp = 71 / 
'H NMR (CDC13) 8 7.80 (d, 1 H. J= 2 Hz). 7.59 (d. 1 H. 7= 83 Hz) J^'^ ^V ^ 

H) 7 13 (d, 2 H. J= 8.1 Hzr). 6.60 (bs. 1 H). 5.67 (bt. 1 H). 4.39 (ddd of AB, 2 H). 3.48 

(q.'l H. /= 7.1 Hz). 3.01 (s. 3 H), 1.52 (d, 3 H. 7.1 Hz), 1.30 (s, 9 H) 
MS (FAB) m/z 515 (MH*) 

Example 5 : Preparation of iV.(4^ert.ButylbenzyD-2-I3^«oro-l- 
(metliylsulfonylamino)phenyl]propionamide (1-55 SH-285) 

Through simUar procedure to that in Example 1 excepting usmg 2,6-difluoro- 
mtrobenzene as a starting material. ^^-(4-.e^^Butylbenzyl)-2-[3.5-difluoro-4- 
(methylsulfonylamino)phenyl]piopionamide having followmg physicochemical 

properties was synthesized: 

70% yield, white solid, mp = 80-81 **C r n^i 

•H NMR (CDCU) 6 7.35 (dt, 2 H). 7.15 (bd, 2 H), 6.99 (dt. 2 H). 6.16 (bs. 1 H) 5^76 

(bt. 1 H). 4.38 (ddd of AB. 2 H). 4.12 (q. 1 H, 7.1 Hz), 3.02 (s. 3 H), 1.50 (d. 3 H, J 

= 7.1 Hz). 1.30 (s, 9 H) 

MS (FAB) m/z 425 (MH*) 

Example 6 : Preparation of W-tert-BulylbenzyD-l-P-cyano-l- 
(methylsulfonyIamino)phenyllpropionamide (1-56 SH-219) 

Through similar procedure to that in Example 1 excepting using 2-cyano- 
nitiobenzene as a starting material. iy^.(4-.erf-Butylbenzyl)-2.[3-cyano-4- 
(methylsulfonylamino)phenyl]propionamide having following physicochemical 

properties was synthesized: 

30% yield, white soUd. mp = 102-105 "*C 

'H NMR (CDCla) 8 7.67 (d. 1 H. 7= 8.4 Hz). 7.63 (d, 1 H, J= 1.8 Hz), 7.58 (dd^ 1 
H), 7.35 (bd. 2 H), 7.15 (bd, 2 H). 5.73 (bt, 1 H), 4.38 (ddd of AB. 2 H). 3.51 (q. 1 H. / 
= 7.1 Hz). 3.11 (s. 3 H). 1.53 (d. 3 H, 7.1 Hz), 1.31 (s, 9 H) 

MS (FAB) m/z 414 (MH*) 

Example 7 : Preparation of iV-(4-^ert-Butylbenzyl)-2-[3-(r-butoxycarbonyD-»- 
(mefliylsulfonylamino)phenyl]propionamide (1-57 KMJ-806) 

Through simUar procedure to that in Example 1 excepting usmg l-tert- 
butoxycarbonyl-nitrobenzeue as a starting material. iV-(4-ferf-Butylbenzyl)-2-[3-(f- 
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butoxycaibonyl)^(methylsulfonylanuno)phenyl]pr^^^^ living foUowing 

physicochemical properties was synthesized: 

53% yield, white soUd, mp = 75-77 "C „ ^ „ ^ ^ <n rAA i 

(CDC13) 5 7.90 (d, 1 H. /= 2.2 Hz). 7.67 (d. 1 H. 7= 8.6 H.). 7^ (d<U 
H. 7= 8 6 2.2 Hz). 7.33 (bd. 2 H). 7.13 (bd, 2 H). 5.74 (bt. 1 H). 4.38 (ddd of AB 2 H) 
?55 (q! 1 H, jJ.l Hz). 3.04 (s. 3 H). 1.60 (s. 9 H). 1.53 (d, 3 H. 7.1 Hz). 1.30 (s. 9 

MS(FAB)/n/z489(Nar) 

Example 8: Preparation of iV-(4^.,.-ButylbenzyD.2-I3-carboxyl-4. 
(methylsuIfonylamiiio)phenyllpropionaiiride (1-58 KMJ-788) 

m coxnpound 1-58 was prepared fiom Ar.(4-r.r.-Butylben^l)-2-[3-(^ 
buto^axbon^)-4Kmethylsulfonylanur.o)phenyy^^^^^^ by tnfluoro ac.d 



hydrolysis. 

74% yield, white soUd, mp = 180-183 °C . , , , , „ r_ s 

•H (CD3OD) 8 8.45 (bt. 1 H). 8.12 (d. 1 H, 7= 2.2 HzX 7^4 (d^ H. 8^6 
Hz) 7.56 (dd. 1 H. J= 8.6. 2.2 Hz). 7.30 (bd. 2 H), 7.11 (bd. 2 H). 4.29 (bs. 2 H), 3.69 
(q. 1 H.7= 7.1 Hz). 3.04 (s. 3 H). 1.46 (d. 3 H. J= 7.1 Hz). 1.27 (s. 9 H) 
MS (FAB) m/z 433 (MH*) 

Example 9: Preparation of Ar-(4^«f.Butylbenryl)-2-l3-(methoxycarbonylH- 
(methylsiilfonylaniino)phenyllpropionamlde(l-59KMJ-838) 

Though similar procedure to that in Example 1 exc^tng usmg 2- 
^thoxyclnyl-nitrobenzene as a starting material. W--Bu^bp,l>.-^^ 
(methoxycaxbonyl)-4-(methylsulfonylamino)phenyl]propionamide (1-59) havmg 

following physicochemical properties was synthesized: 

79% yield, white soUd. mp = 142-144 °C . ^ r _ o < 

'H (CDCI3) 5 10.38 (s. 1 H). 8.03 (d. 1 H. / = 2.2 Hz). 7.70 (d^ H. 7 - 8^6 

HZ) 7 51 (dd. 1 H. J- 8.6. 2.2 Hz). 7.33 (bd. 2 H). 7.13 (bd. 2 H). 5.69 ^t. 1 H)^4. 8 

^ of AB. 2 H). 3.94 (s. 3 H). 3.53 (q. 1 H.7= 7.1 Hz, 3.05 (s. 3 H). 1.54 (d. 3 H. .= 

7.1 Hz), 1.30 (s, 9 H) 

MS (FAB) m/z 447 (MH^ 

Example 10: Preparation of M4^rt-ButylbenzyD-2-l3-(benzylamino)carbonyl-4. 
(methylsulfonyIamino)phenyllpropionamide (1-60, J-836) 
JV-(4-tert-Butylbenzyl)-2-t3-(benzylamino)carbonyl-4- 
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(methylsulfonylaniino)pheayl]pn>pionaxmde (1-60) was prepared fiom 1-58 by general 
amino coupling with benzyl amine. 

88% Yield, white solid, mp = 79-81 "C 

M CDC13) 67.65 (d. 1 H..= 8.6Hz, 7.61 (d, 1 H..= 2^2 7-3-738 (m 
8 H) 7 11 (bd. 2 H). 5.84 (bt. 1 H), 4.60 (d. 2 H, /= 6 Hz). 4.35 (ddd of AB, 2 H). 3.48 
(q, 1 J= 7.1 Hz), 2.97 (s. 3 H). 1.50 (d. 3 H, J= 7.1 Hz). 1.29 (s. 9 H) 

MS(FAB)m/z522(MH^ 

Example U: reparation of iV-(4-rert-BatylbenzyD-2-I3.piperidin<Hl. 
(methylsiilfonylamlno)phenyllpropionamide(l-61YS-65) 

•n^ugh similar piocedure to that in Example 1 exceptmg usmg 2-pip«idm- 
nitxobenzene as a starting material. i.-(4-..r.-Butylbenzyl)-2-[3-pipend^^^ 
(methylsulfonylamino)phenyl]propionamide having foUowing physicochemical 
properties was synthesized: 

86% yield, white soUd, mp = 125 ^ . ^ i c 

»H (CDCI3) 5 7.78 (bs, 1 H.). 7.45 (d, 1 H. 7= 8.4 Hz). 7.31 (b4 21^. 7.15 (d 
1 H. 2 H^). 7.10 (bd. 2 H). 7.05 (dd. 1 H. .= 8.4. 2 HzX 5.9 (b, ^ 4.38 ( o 
AB 2 H. y = 5.7 Hz). 3.52 (q. 1 H. /= 7.1 Hz). 3.04 (s. 3 H). 2.75 (m. 4 H). 1.65-1.75 
(m.'4 H). 1.6 (m. 2 H), 1.52 (d. 3 H. J= 7.1 Hz). 1.29 (s. 9 H) 
MS (FAB) m/z 472 (Mit) 

Example 12: Preparation of iV-(4.<«rt-ButylbenzylV2.[3.morpholino^- 
(methylsiilfonyIamino)phenyl]propionamide(l-62YS^9) 

■nirongh similar procedure to that in Example 1 exceptmg nsmg 2-morphohn- 
nitrobenzene as a starting material. W-..rt-Butylbenzyl)-2-[3-morphohno-4- 
(methylsulfonylammo)phenyl]propionamide having foUowmg physicochemical 
properties was synthesized: 

84% yield, white solid, mp = 78 "C , „ TT^ , o 

■HNMR (CDCl.) 8 7.69 (b.. 1 H). 7.46 (d, 1 H, 8.2 H.) 7^2 (^ 2 H) 7.18 (d. 
1 H. 1.8 HZ), 7.08-715 (m. 3 H), 5.63 (bt. 1 H), 4.38 (d of AB, 2 H, y- "»f- 
3.S (m, 4 H), 3 52 «, 1 H. 7- 7.1 Hz). 3.08 (s. 3 H). 2.84 (m. 4 H). X.52 (d. 3 H.y= 
7.1 Hz), 1.29 (s. 9 H) 

MS (FAB) m/z 474 (MH^ 

Example 13: Preparation of iV.(4-..rt.ButylbenzyI).2.I3KN-boc)piperazino-4- 
(mcthyisuifonylamino)phenyllpropionamide (1-63 YS-76) 
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Through similar procedure to that in Example 1 excepting using 2-(N- 
Boc)piperazine-nitrobenzene as a starting material W^ert-Butylbenzyl)-2.[3-(N. 
boc)piperazino-4-(methylsulfonylamino)phenyl]propionamide having following 

physicochranical properties was synthesized: 
88% yield, white solid, mp = 103 °C 

'H NMR (CDCI3) § 7.66 (bs, 1 H). 7.46 (d, 1 H. /= 8.2 Hz), 7.32 (bd, 2 H), 7.15 (d, 
1 H, J = 1.8 Hz). 7.08-7.13 (m. 3 H). 5.60 (bt, 1 H). 4.38 (ddd of AB, 2 H). 3.58 (m, 4 
H), 3.49 (q. 1 H. J= 7.1 Hz). 3.08 (s. 3 H). 2.79 (m. 4 H). 1.55 (d, 3 H, J= 7.1 Hz). 1.49 
(s,9H),1.30(s,9H) 

MS (FAB) 573 (MH*) 

Example 14: Preparation of JV-(4-tert-ButylbeiizyI)-2-[3.piperazino-4- 
(methylsiilfonylamino)phenyllpropionamide (1-64 YS-79) 

Through similar procedure to that in Example 1 excepting using 2-piperazine- 
nitrobenzene as a starting material. i*^.(4-tert-Butylbenzyl)-2-[3-piperazino-4- 
(methylsulfonylamino)phenyl]propionamide having following physicochemical 

properties was synthesized: 

96% yield, wMte solid, mp = 92 °C 

>H NMR (CDCI3) 5 7.46 (d, 1 H, 7= 8.3 Hz). 7.32 (bd, 2 H). 7.18 (d, 1 H. /= 1.8 
Hz) 7.08-7.13 (m, 3 H), 5.60 (bt. 1 H), 4.38 (d of AB. 2 H. J= 5 Hz), 3.52 (q, 1 H, J- 
7.1 Hz). 3.06 (s, 3 H), 3.03 (m. 4 H). 2.80 (m, 4 H). 1.52 (d. 3 H. J= 7.1 Hz). 1.29 (s. 9 
H) 

MS (FAB) m/z 473 (MH*) 

Example 15: Preparation of iV-(4-tert-ButylbenzyD-2-[3-methoxy-4. 
(methylsuifonylamino)phenyl]propionamlde (1-65, CHK-717) 

Through similar procedure to that in Example 1 excepting usmg 2-[3-meflioxy-4- 
(methylsulfonylamino)phenyl]piopion acid as a starting material, iV-(4-tert- 
Butylbenzyl)-2-[3-methoxy-4-(methylsulfonylamino)phenyl]propionamide having 

following physicochemical properties was synthesized: 
83% yield, white solid, mp = 74-76 °C 

'H NMR (CDCI3) 6 7.1-7.5 (m, 5 H), 6.85-6.9 (m, 2 H), 6.75 (bs, 1 H). 5.75 (bt. 1 
H), 4.39 (ddd of AB. 2 H). 3.85 (s, 3 H). 3.54 (q, 1 H. 7= 7.1 Hz). 2.94 (s. 3 H). 1.53 (d, 
3 H, 7= 7.1 Hz). 1.31 (s, 9 H) 

MS (FAB) m/z 419 (MH*) 
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Example 16: Preparation of JVK4-l«rr-ButylbeiizyI)-2-[2-nuoro-4- 
(inethylsulfoiiylaiiiiiio)phenyl]propioiiaiiiide (1^6 KMJ-708) - 

Through similar procedure to that in Example 1 exceptmg using 3-fluoro- 
nitrobenzene as a starting material, iV-(4-rert-Butylbenzyl)-2-[2-fluoro-4- 
(methylsulfonylamino)phenyl]propionamide having following physicochemical 
properties was synthesized: 

63% yield, white solid, mp = 111-113 

NMR (CDCI3) 5 7.3-7.38 (m, 3 H), 7.28 (bs, 1 H), 7.15 (bd, 2 H), 7.02 (dd, 1 H, 
/= 11.4, 2.2 Hz), 6.87 (dd, 1 H, J- 8.4, 2.2 Hz), 5.88 (bt, 1 H), 4.41 (ddd of AB, 2 H), 
3.84 (q, 1 H, 7.1 Hz), 3.00 (s, 3 H), 1.52 (d, 3 H, 7.1 Hz), 1.30 (s, 9 H) 

MS (FAB) m/z 407 (MH^ 

Example 17: Preparation of JV-(4-r^r/-Butylbenzyr)-2-I2-cliloro-4- 
(methylsulfonylamino)phenyl]propionamide (1-67 KMJ-698) 

Through similar procedure to that in Example 1 excepting using 3-fluoro- 
nitrobenzene as a starting material, Ar-(4-ter^-Butylbenzyl)-2-[2-chloro-4- 
(methylsulfonylamino)phenyl]propionamide having following physicochemical 
properties was synthesized: 

46% yield, white soUd, mp = 134-136 °C 

'H NMR (CDCI3) 8 7.44 (d, 1 H, J= 8.4 Hz), 7.34 (bd, 2 H), 7.29 (d, 1 H, /= 2.2 
Hz), 7.15 (bd, 2 H), 7.07 (dd, 1 H, 7 = 8.4, 2.2 Hz), 5,88 (bt, 1 H), 4.40 (ddd of AB, 2 H), 
3.84 (q, 1 H, J= 7.1 Hz), 3.00 (s, 3 H), 1.52 (d, 3 H, J= 7.1 Hz), 1.30 (s, 9 H) 

MS (FAB) m/z 423 (MH*) 

Example 18: Preparation of iV-(4-r^rt-Butylbenzyl)-2-[4- 

(methylsulfonylammo)phenyl]propionamide (2-7, KMJ-750) 

Step 18-1. Preparation of A^-(4-^gr^ButvlbenzvlV2-f4-nitrophenvl)propionamide (2-1, 
KMJ-738^ 

Through similar procedure to that in Example 1-5 excepting using 2-(4- 
nitrophenyO-propionamide as a starting material, iV-(4-/er/-Butylbenzyl)-2-(4- 
nitrophenyl)pTOpionamide having following physicochemical properties was 
synthesized: 

84% yield, white soUd, mp = 146-148 °C 

*H NMR (CDCI3) 5 8.16 (dt, 2 H), 7.49 (dt, 2 H), 7.32 (dt, 2 H), 7.10 (dt, 2 H), 5.86 
(bt, 1 H), 4.37 (ddd, 2 H), 3.64 (q, 1 H, 7.1 Hz), 1.55 (d, 3 H, 7.1 Hz), 1.29 (s, 9 
H) 
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<;t« p 1R-2. Preparation pf v.f4-tert-Bntvlben7 Y'V'>- f^""''"»»^*^v^^">"'0»a°"'^« <^ 
KMJ-740) 

Throu^ similar procedure to that in Example 1-2 excepting using N-i4-tert- 
Butylbenzyl)-2-(4-mtrophenyl)propionamide as a starting material, N-{A-tert- 
Butylbenzyl>2-(4-aminophenyl)propionamide having following physicochemical 
properties was synthesized: 

95% yield, colorless oil 

'H NMR (CDCU) 5 7.31 (dt, 2 H). 7.05-7.1 (m, 4 H). 6.65 (dt. 2 H), 5.66 (bt. 1 H), 
4.34 (ddd, 2 H). 3.66 (bs, 2 H), 3.49 (q, 1 H. / = 7.1 Hz). 1.51 (d, 3 H. 7= 7.1 Hz,). 129 
(S.9H) 

Sten Pr e paration of Af-f4-rpr^-ButvlbenzylV2-r4- 

rmethvlsulfonvlaminoYhenvnoro pionamide (2-7. KMJ-750) 

Through similar procedure to that in Example 1-3 excepting usmg ^-(4-^1^- 
Butylbenzyl)-2-(4-aminophenyl)propionamide as a starting material, iV-(4-ter/- 
Butylbenzyl)-2-[4-(methylsulfonylamino)phenyl]propionamide having following 
physicochemical properties was synthesized: 

93% yield, white solid, mp = 77-79 "C 

>H NMR (CDCb) 5 7.32 (dt. 2 H). 7.27 (dt, 2 H), 7.18 (dt, 2 H). 7.11 (dt, 2 H). 6.96 
(bs, 1 H). 5.73 (bt, 1 H), 4.38 (ddd, 2 H). 3.55 (q. 1 H, J= 7.1 Hz), 2.98 (s. 3 H), 1 .52 (d. 
3H./=7.1Hz).1.29(s,9H) 

MS (BT) iM/fe 388 (M*) 

Example 19: Preparation of Ar.(4-ChlorobeiizyI)-2-t4- 

(methylsulfonylamino)phenyllpropionamide (2-8, YS-85) 

Through similar procedure to that in Example 18 excepting using 4-chloK)benzyl 
axnine as a starting material. N-(4-Chlorobenzyl)-2-[4- 
(methylsulfonyhimino)phenyl]propionamide havmg following physicochemical 
properties was synthesized: 

94% yield, white solid, mp = 164 °C 

'H NMR (CDCI3) 5 7.24-7.32 (m, 4 H). 7.18 (dt, 2 H), 7.10 (dt, 2 H). 6.59 (bs, 1 H), 
5.70 (bt, 1 H), 4.37 (ddd, 2 H), 3.56 (q. 1 H, J= 7.1 Hz), 3.01 (s. 3 H), 1.53 (d. 3 H. 7= 

7.1Hz) 

MS(EI)ni/z366(M*) 
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Example 20: Preparation of Ar.(3,4.Diclilorobeii2yl)-2-[4- 

(methylsiiJfonylaiiiino)phenyllpropioiiaiiiIde (2-9, YS-97) 

Through similar procedure to that in Example 18 excepting using 3,4- 
dichloiobenzyl amine as a starting material, Ar-(3,4-Dichlorobenzyl)-2-[4- 
(methylsulfonylamino)phenyl]propionamide having following physicochemical 
properties was synthesized: 

96% yield, white solid, mp = 130 ""C 

NMR (CDCI3) 5 7.18-7.38 (m, 5 H), 7.01 (d, 1 H), 6.38 (bs, 1 H), 5.68 (bt, 1 H), 
4.35 (d, 2 H, J= 5.8 Hz), 3.58 (q. 1 H, 7= 7.1 Hz). 3.02 (s, 3 H), 1.53 (d, 3 H, 7 = 7.1 
Hz) 

MS (EI) m/z 400 (M^ 

Example 21 : Preparation of Ar-(4-^^rt-Butylbenzyl)-(25)-2-[3-fluoro-4- 
(methylsulfonylamino)phenyllpropionamide (3-5, SU-834) 

Step 21zL Ar-rri^-l-Benzvl-2-hvdroxvethvll-f2SV2-r3-fluoro-4- 

fmethvlsulfonvlamino^phenvn pr opionamide (3-1, SU-632-ffi 

A mixture of 2-[3-fluoro-4-(methylsulfonylamino)phenyl]propion acid (100 mg, 
0.234 mmol) and L-phenyl alaninol (71 mg, 0.468 mmol) in CH2CI2 (3 mL) was 
refluxed for 3 h and concentrated in vacuo. The residue was dissolved in MeOH (2 mL) 
and purified by flash column chromatography on silica gel using EtOAc:hexanes (2:1) 
to EtOAc:MeOH (20:1) as eluant to afford iV-[(15)-l-Benzyl-2-hydroxyethyl]-(2S)-2- 
[3-fluoTO-4-(methylsulfonylamino)phenyl] propionamide. 

mp = 150-153 X [a] =-20.36 (c 1.00, MeOH) 

^HNMR (CD3OD) 5 7.36 (t, 1 H, J= 8.5 Hz), 7.0-7.28 (m, 7 H), 4.07 (m, 1 H), 3.56 
(q, 1 a 7= 7.3 Hz), 3.48 (dd, 2 H, J= 1.2, 5.1 Hz), 2.9-3.0 (m, 4 H), 2.71 (dd, 1 H, J= 
9, 14 Hz), 1.27 (d, 3 H, J= 7.05 Hz) 

Ste p 21-2. f2iS^-r3>Fluoro-4-fmethvlsulfonvlaminofahenvllpropionic a cid (3-3. SU-668) 
A solution of Ar-[(15)-l-Benzyl-2-hydroxyethyl]-(2S)-2-[3-fluoro-4- 
(methylsulfonylamino)phenyl] propionamide (100 mg, 0.234 mmol) in 3 N H2SO4 (1 
mL) and 1,4-dioxane (1 mL) was heated to 100 °C for 5 h and cooled to room 
temperatue. The solution was diluted with water and extracted with CH2CI2 several 
times. The combined organic layers were washed with water, dried over MgS04, and 
concentrated in vacuo to afford (25)-[3-Fluoro-4- 

(methylsulfonylamino)phenyl]propionic acid. 
73% yield 
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'H NMR (CDCI3) 8 7.52 (t, 1 H, J= 8.3 Hz), 7.1-7.2 (m, 2 H), 6.68 (bs, 1 H), 3.73 
(q, 1 H, /= 7.3 Hz), 3.03 (s. 3 H). 1.51 (d, 3 H. J = 7.3 Hz) 
[a] = +29.76 (c 1.00, CHCI3) 

Step 21:1 : AM-4-terf-ButvlbenzvlVf26V 2-r3-fluoro-4- 

(methvlstilfonvlaniiDoVheiivnpr fpinnaniide f3-5. SU-834) 

Through similar procedure to tiiat in Example 1-5 excepting using (25)-[3-Fluoro-4- 
(methylsulfonylamino)phffliyl]propionic acid as a starting material, J\K4-'ert- 
Butylbenzyl)-(25>2-[3-fluoro-4-(methylsulfonylanuno)pheayl]propionarnide having 

following physicochemical properties was synthesized: 
98% yield, white solid, mp 52-54 "C 
[a] = -15.5(c0.5,CHCl3) 

'H NMR (CDCI3) 5 7.51 (t. 1 H. J= 8.3 Hz), 7.33 (m, 2 H), 7.06-7.2 (m, 4 H). 6.58 
(bs, 1 H), 5.73 (bt, 1 H), 4.38 (ddd of AB, 2 H, /= 5.5, 14.6 Hz), 3.52 (q, 1 H, J = 7.1 
Hz), 3.02 (s, 3 H), 1.52 (d, 3 H. 7= 7.1 Hz), 1.30 (s, 9 H) 

MS (FAB) 407 (Mtt) 

Example 22: Preparation of iV-(4-/ej'/-Buty!benzyl)-(2«)-2-[3-fluonMl- 
(methylsulfonylamino)phenyl]propionamide (3-6, SU-824) 

Step 22di A/^-rri.y^-l-Ben^l-2-hvdroxv ethvn-r2RV2-r3-fluoro-4- 

fmethvlsulfonvlamino'tphenvn p mpinwamide f3-2. SU-632-L> 

Through similar procedure to tiiat in Example 10, iV-[(15)-l-Benzyl-2- 
hydroxyethyl]-(2R)-2-[3-fluoro-4-(methylsulfonylamino)phQiyl] propionamide having 
following physicochemical properties was synthesized: 

mp = 164-166 °C, [a] =-25.48 (c 1.00, MeOH) 

'H NMR (CD3OD) 5 7.33 (t, 1 H, J= 8.5 Hz), 6.9-7.12 (m. 7 H), 4.12 (m, 1 H), 3.5- 
3.6 (m, 3 H), 2.98 (s, 3 H), 2.88 (dd. 1 H, 7 = 5.1. 14 Hz), 2.71 (dd. 1 H, 7= 9.3, 14 Hz), 
1.36(d,3H,J=7.05Hz) 

Step 22-2. f2iZVr3-Fluoro-4-fmethvlsulfonvlarmno'>phenvn propionic acid (3-4, SU-732) 
Through similar procedure to that in Example 10-2 excepting using (2R)-[3-Fluoro- 

4-(methylsulfonylamino)phenyl]propionic acid as a starting material, (2/?)-[3-Fluoro-4- 

(methylsulfonylamino)phenyl]propionic acid having followmg physicochanical 

properties was synthesized: 

The spectral data of this compound is identical to that of 3-3. 
[a] = -29.25 (c 1.00, CHCI3) 
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gtep 22-3, M/4-fgrNBu ty1hftn7.YlW 2jgV2>r3-fluorD-4- 

(mefevlsulfonvlamino'^pheavllpropionamide (3-6. SU-824') 

Through similar procedure to that in Example 10-3, 7/-(4-rer/-Butylbenzyl>(2/2)-2- 
[3-fluoro-4-(methyIsulfonylamino)phenyI]propionamide having following 

physicochemical properties was synthesized: 

96% yield, white solid, mp = 52-54 ^'C 

[a] = +18.4(0 0.5, CHOs) 

The spectral data is identical to those of compound 3-5 
MS (FAB) m/z 407 (MH*) 

Example 23: Preparation of A^-(4-ChIorobenzyl)-2-[3-fluoro-4- 
(methylsulfonylamino)phenyl]propionamide (4-1, SH-291) 

Through similar procedure to that in Example 1-5 excepting using 2-[3-fluoro-4- 
(metylsulfonylamino)phenyl]propion acid (1-39) with the corresponding 4- 
chlorobenzylamine conq>ound as a starting material, i\r-(4-Chlorobenzyl)-2-[3-fluoro-4- 
(methylsulfonylamino)phenyl]propionamide having following physicochemical 
properties was synthesized: 

98% yield, white soUd, mp = 129-130 °C 

NMR (CDCI3) 5 7.53 (t, 1 H, J= 8.3 Hz), 7,25-7.3 (m, 2 H), 7.06-7.2 (m, 4 H), 
6.44 (bs, 1 H), 5.67 (bt, 1 H), 4.37 (ddd of AB, 2 H), 3.53 (q, 1 H, J= 7,1 Hz), 3.03 (s, 3 
H). 1.52 (d, 3 H, 7=7,1 Hz) 

MS (EAB) m/z 385 [M-H]"^ 

Example 24: Preparation of Ar-(4-Chlorobenzyl)-2-[3-chloro-4- 
(metliylsulfonylammo)phenyl]propionamide (4-2, SH-290) 

Througih similar procedure to that in Example 1-5 excepting using 2-[3-fluoro-4- 
(metylsulfonylamino)phenyl]prDpion acid (1-39) witti the corresponding 4- 
chlorobenzylamine compound as a starting material, iV-(4-Chlorobenzyl)-2-[3-chloro-4- 
(methylsulfonylamino)phenyl]propionamide having following physicochemical 
properties was synthesized: 

98% yield, white solid, mp = 134-135 "^C 

*H NMR (CDCI3) 5 7.61 (d, 1 H, J= 8.3 Hz), 7.41 (d, 1 H, J= 1.2 Hz), 7.2-7.3 (m, 
3 H), 7.13 (d, 2 H), 6.73 (bs. 1 H), 5.68 (bt, 1 H), 4.38 (ddd of AB, 2 H), 3.52 (q, 1 H,7 
= 7.1 Hz), 3.02 (s, 3 H), 1.52 (d, 3 H, J= 7.1 Hz) 

MS (FAB) m/z 402 (MH*) 
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Example 25: Preparation of iV-(4-Chlorobettzyl>-2-[3-bromo-4^ 
(methylsulfonylamino)phenyl]propionaniide (4-3, SH-335) 

Through similar procedure to that in Bcample 1-5 excepting using 2-[3-Bromo-4- 
(niethyls\ilfonylainino)phenyl]propionic acid (1-40) with the corresponding 4- 
chloiobenzylamine compound as a starting material, iV^(4-Chlorobenzyl)-2-[3-bromo-4- 
(methylsulfonylainino)phenyl]propionamide having following physicochemical 
properties was synthesized: 

88% yield, white solid, mp = 147 ""C 

*H NMR (CDCI3) 5 7.60 (d, 1 H, J= 8.4 Hz), 7.57 (d, 1 H, J= 1.2 Hz), 7.24-7.32 
(m, 3 H), 7.13 (d, 2 H), 6.74 (bs, 1 H), 5.73 (bt, 1 H), 4.36 (ddd of AB, 2 H), 3.52 (q, 1 
H,J=7.1Hz), 3.01 (s,3H), 1.52(d, 3 H, J=7.1 Hz) 

MS (FAB) m/z 446 (Mtf) 

Example 26: Preparation of iV-(3,4-Dichlorobenzyl)-2-[3-fIuoro-4- 
(metliylsulfonylamino)plienyllproptonaniIde (4-4, SH-94) 

Through similar procedure to that in Example 1-5 excepting \ising 2-[3-Fluoro-4- 
(methylsulfonylamino)phenyl]propionic acid (1-38) with the corresponding 3,4- 
dichlorobenzylamine compound as a starting material, JV-(3,4-Dichlorobenzyl)-2-[3- 
fluoro-4-(methylsulfonylamino)phenyl]propionainide having following 

physicochemical properties was synthesized: 

76% yield, white solid, mp = 130-133 

*HNMR (CDCI3) 5 7.53 (t, 1 H, 7= 8.3 Hz), 7.36 (d, 1 H), 7.23 (d, 1 H), 7.16 (dd, 1 
H), 7.10 (bd, 1 H), 7.02 (dd, 1 H), 6.51 (bs, 1 H), 5.76 (bt, 1 H), 4.36 (d of AB, 2 H), 
3.54 (q, 1 H, 7= 7.1 Hz), 3.03 (s, 3 H), 1.52 (d, 3 H, J= 7.1 Hz) 

MS (FAB) n%/z 419 (MH*) 

Example 27: Preparation of 7V-(3,4-Dichlorobenzyl)-2-[3-chIoro-4- 
(methylsulfonylamino)phenyl]propionamide (4-5, SH-286) 

Through similar procedure to that in Example 1-5 exceptmg using 2-[3-chloro-4- • 
(methylsulfonylamino)phenyl]propion acid (1-39) with the corresponding 3,4- 
dichlorobenzylamine compound as a starting material, //-(3,4-Dichlorobenzyl)-2-[3- 
chloio-4-(methylsulfonylamino)phenyl]propionamide having following 

physicochemical properties was synthesized: 

85% yield, white soUd, mp = 129-130 ''C 

^H NMR (CDCI3) 5 7.59 (d, 1 H, J= 8.4 Hz), 7.41 (d, 1 H), 7.36 (d, 1 H), 7.2-7.25 
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(m. 2 H), 7.03 (dd, 1 H). 6.78 (bs. 1 H). 5.91 (bt, 1 H), 4.35 (d of AB. 2 H. 7= 6 Hz). 
3.54 (q. 1 H, /= 7.0 Hz), 3.02 (s. 3 H). 1.52 (d. 3 H. 7= 7.0 Hz) 
MS(FAB)m/2 435(M*) 

Example 28: Preparation of iV-(3,4-Diclilorobeii2yl)-2-l3-bromo^ 
(methylsulfonylamino)phenyllpropionaiiiide (4-6, SH-337) 

Through similar procedme to that in Example 1-5 excepting using 2-[3-bromo-4- . 
(methylsulfonylaimno)phenyl]propion acid (1-40) with the corresponding 3.4- 
dichlorobenzylamine compound as a starting material. jNK3.4-r)ichIoTobenzyl)-2-[3- 
biomo-4-(methylsulfonylamino)phenyl]propionamide having foUowing 

physicochemical properties was synthesized: 

98% yield, white solid, mp = 161-162 °C 

'H NMR (CDCI3) 5 7.62 (d, 1 H, /= 8.4 Hz), 7.57 (d, 1 H, 7 = 1.8 Hz). 7.37 (d, 1 H, 
/= 8.4 Hz), 7.2-7.3 (m, 2 H). 7.04 (dd, 1 H, 7 = 1.8 & 8.2 Hz). 6.75 (bs. 1 H), 5.75 (bt, 
1 H), 4.37 (d of AB. 2 H, 7= 6 Hz), 3.53 (q, 1 H, 7= 7.1 Hz), 3.02 (s, 3 H). 1.52 (d, 3 H, 
7=7.1 Hz) 

MS (FAB) m/z 481 (MH*) 

Example 29: Preparation of iV-(4-Methylbeiizyl)-2-l3-fluoro-4- 
(metliylsulfonylamino)phenyllpropionaiiiide (4-7, SH-351) 

Through similar procedure to that in Example 1-5 excepting using 2-[3-Fluoto-4- 
(melhylsulfonylamino)phenyl]piopionic acid (1-38) with the corresponding 4- 
methylbenzylamine compound as a starting material, AK4-Methylbenzyl)-2-[3-fluoro-4- 
(me1iiylsulfonylaniino)phenyl]piopionamide having following physicochemical 
properties was synthesized: 

96% yield, white solid, mp = 166 °C 

'H NMR (CDCI3) 6 7.51 (t, 1 H, 7= 8.3 Hz), 7.05-7.2 (m, 6 H), 6.50 (bs, 1 H), 5.66 
(bt, 1 H), 4.36 (ddd of AB, 2 H), 3.51 (q. 1 H, 7= 7.1 Hz), 3.02 (s, 3 H), 2.32 (s, 3 H), 
1.52 (d, 3 H, 7= 7.1 Hz) 

MS (FAB) m/z 365 (MH*) 

Example 30: Preparation of iV-(4-IsopropyIbenzyl)-2-[3-fluoro^ 
(methybulfonylamino)phenyllpropionamide (4-8, KMJ-928) 

Through similar procedure to lhat in Example 1-5 excepting using 2-[3-Fluoro-4- 
(metbylsulfonylamino)phenyl]propiomc acid (1-38) with the corresponding 4- 
isopiophylbenzylamine compound as a starting mataial, iV-(4-Isopropylbaizyl)-2-[3- 
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fluoro-4-(methylsulfonylamino)phenyl]prppionamide having fiiUowing 

physicochemical properties was synfliesized: 

69% yield, white soUd, mp = 137-139 

NMR (CDCI3) 5 7.49 (t, 1 H, 7= 8.3 Hz), 7.05-7.2 (m, 6 H), 6.70 (bs, 1 H), 5.80 
(bt, 1 H). 4.36 (ddd of AB, 2 H), 3.52 (q. 1 H. 7 = 7.1 Hz), 3.00 (s. 3 H). 2.88 (m, 2 H). 
1.51 (d. 3 H, J= 7.1 Hz), 1 .22 (d, 6 H) 

MS (FAB) m/z 393 (iVfflO 

Example 31: Preparation of JV-(4-Me1iioxybeiizyD-2-t3-fluoro^- 
(methylsulfonylaiiiino)phenyllpropioiiamide (4-9, SH-353) 

Through similar procedure to that in Example 1-5 excepting using 2-[3-Fluoro-4- 
(methylsulfonylamino)phenyl]propionic acid (1-38) with the corresponding 4- 
metoxybenzylamine compound as a starting material, ^-(4-Methoxybenzyl)-2-[3- 
fluoro-4-(methylsulfonylamino)phenyl]propionamide havmg following 

physicochemical properties was synthesized: 

96% yield, white solid, mp = 138 "C 

^H NMR (CDCI3) 5 7.48 (t, 1 H, J= 8.3 Hz), 7.05-7.2 (m, 4 H), 6.82 (d, 2 H), 6.69 
(bs, 1 H), 5.80 (bt, 1 H), 4.33 (ddd of AB, 2 H), 3.78 (s, 3 H), 3.52 (q, 1 H, /= 7.1 Hz), 
3.01 (s, 3 H), 1.51 (d, 3 H, J= 7.1 Hz) 

MS (FAB) m/z 381 (MH^ 

Example 32: Preparation of JV-(4-'IMIluoromethylbenzyI)-2-[3-fluoro-4- 
(mefliylsulfonylamino)phenyl]propionamide (4-10, SH-93) 

Through similar procedure to that in Example 1-5 excepting using 2-[3-Fluoro-4- 
(methylsulfonylamino)phenyl]propionic acid (1-38) with the corresponding 4- 
trifluoromethylbenzylamine compound as a starting material, N-iAr 
■mfluoromethylbenzyl)-2-[3-fluoro-4-(methylsulfonylainino)phenyl]propionamide 

having following physicochemical properties was synthesized: 
81% yield, white solid, mp = 150-152 "C 

»H NMR (CDCI3) 5 7.5-7.6 (m, 3 H), 7.26 (d, 2 H), 7.05-7.2 (m, 2 H), 5.86 (bt, 1 H), 
4.46 (ddd of AB, 2 H), 3.56 (q, 1 H, J= 7.1 Hz). 3.02 (s, 3 H). 1.52 (d, 3 H, J= 7.1 Hz) 
MS (FAB) m/z 419 (MH*) 

Example 33: Preparation of AK4-Biphenylmethyl)-2-(3-fluoro-4- 
(mcthylsulfonylamino)phenyl]propionaniide (4-11, KMJ-498) 

Through similar procedure to that m Example 1-5 excepting using 2-[3-Fluoro-4- 
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(m6thylsulfoaylamino)phenyl]propiomc acid (1-38) with the cone^P^"^ 
phenylbenzylaxnine compound as a starting material. iV-(4.Biphenylmethyl)-2-[3-fluon,- 
l(methylsulfonylamino)phenyl]propionamide having foUowing physicochemical 
properties was synthesized: 

78% yield, white solid, mp = 1 55-1 57 °C ^ , ^ ^ a< ^aaa o 

>H NMR (CDCI3) 5 7.1-7.58 (m. 12 H). 6.45 (bs, 1 H). 5.71 (bt, 1 H). 4.45 (ddd, 2 
H), 3.55 (q, 1 H, 7= 7.1 Hz). 3.01 (s. 3 H). 1.54 (d, 3 a /= 7.1 Hz) 
MS (FAB) m/z 427 (MH*) 

Example 34: Prepanition of Ar.(l.Naphthylmethyl).2.l3.fluoro-4- 
(methylsulfonylamiiio)phenyl]propionamide(4-12,SH-92) ^ ™ . 

Through similar procedure to that in Example 1-5 exceptmg usmg 2-[3-muoro-4- 
(rrxethylsulfonylamino)phenyl]propionic acid (1-38) with the corresp-dmg 4- 
chlorobenzylamine compound as a starting material, W-Naphthylmelhyl)-2-[3-lluoro- 
4-(methylsulfonylamino)phenyl]propionamide having following physicochemxcal 

properties was synthesized: 

79% yield, white solid, mp = 159-161 °C 

'H NMR (CDCI3) 8 7.75-7.9 (m, 3 H), 7.3-7.5 (m. 5 H), 7.16 (dd. 1 H). J.04 (b4 1 
H), 6.52 (bs. 1 H), 5.69 (bt, 1 H). 4.86 (ddd. 2 H). 3.49 (q, 1 H. /= 7.1 Hz), 2.96 (s. 3 
H),1.51 (d,3H,/=7.1Hz) 

MS (FAB) m/z 401 (MH^ 

Example 35: Preparation of iV.(lA3,4-Tetrahydro.l-naphthalenyD-2-l3-fluoro-l- 
(methylsulfonylamino)phenyllpropionamide (4-13, SH-112) 

Through similar procedure to that in Example 1-5 excepting using 2-[3-Fluoro-4- 
(methylsulfonylamino)phenyl]propionic acid (1-38) with the correspon^ 1 A3.4- 
tetrahydro-l-naphtalenamine compound as a starting material. iyr-(l A3.4-Tetrahydro-l- 
naphthalenyl)-2-[3.fluoro-4-(methylsulfonylamino)phenyl]propionamide havmg 

following physicochemical properties was synthesized: 
73% yield, white soUd, mp = 116-117 °C 

»H NMR (CDCI3) 5 7.51 (m, 1 H). 6.8-7.2 (m, 6 H), 6.53 (bs. 1 H). 5.62 (>d, 1 ^, 
5.15 (m. 1 H). 3.51 (q. 1 H. 7= 7.1 Hz), 3.00 (s. 3 H), 2.75 (m, 2 H). 1.7-1.9 (m. 4 H), 
1.53 (d, 3 H, 7= 7.1 Hz) 

MS (FAB) m/z 391 (Mtl*) 

Example 36: Preparation of iV-I2K4-<-B«tylphenyl)ethyll.2.l3.fluoro-4. 
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(methylsulfonylaiiuno)phenyl]propionamide (4-14, KMJ-374) 

Through similar procedure to that in Example 1-5 excepting using 2-[3-Fluoro-4- 
(methylsulfonylamino)phenyl]propionic acid (1-38) with the corresponding 2-(4-^- 
Butyl)ethyl amine compound as a starting material, A^-[2-(4-NButylphenyl)ethyl]-2-[3- 
fluoK)-4-(methylsulfonylamino)phenyl]propionamide having following 

physicochemical properties was synthesized: 

64% yield, white solid, mp = 124-126 °C 

NMR (CDCI3) 5 7.50 <t, 1 H, /= 8.3 Hz), 7.29 (bd, 2 H), 6.95-7.15 (m, 4 H), 
6.52 (bs, 1 H), 5.41 (bt, 1 H), 3.47 (m, 3 H), 3.03 (s, 3 H), 2.72 (t, 2 H, /= 6.8 Hz), 1.47 
(d, 3 H, J= 7.3 Hz), 1.31 (s, 9 H) 

MS (FAB) m/z 421 (MH*) 

Example 37: Preparation of iV-[3-(3A-Dimethylphenyl)propyl]-2-[3-fluoro-4- 
(methylsulfonylamino)phenyl]propionamtde (4-15, SU-770) 

Through similar procedure to that in Example 1-5 excepting using 2-[3-Fluoro-4- 
(methylsulfonylamino)phenyl]propionic acid (1-38) with the corresponding 3-(3,4- 
Dimethylphenyl)propyl racemic amine compound as a starting material, A^-[3-(3,4- 
Dimethylphenyl)propyl]-2-[3-fluoro-4-(methylsulfonylaniino)phenyl]propionamide 
having following physicochemical properties was synthesized: 

95% yield, white solid, mp = 128-130 °C, 

^H NMR (CDCI3) 5 7.50 (t, 1 H, J= 8.3 Hz), 7.13 (dd, 1 H, J= 1.95, 11.2 H), 7.0- 
7.07 (m, 2 H), 6.83-6.92 (m, 2 H), 6.57 (bs, 1 H), 3.41 (q, 1 H, 7.1 Hz), 3,2-3.3 (m, 
2 H), 3.01 (s, 3 H), 2.51 (t, 2 H, J- 7.6 Hz), 2.22 (s, 6 H), 1.7-1.8 (m, 2 H), 1.45 (d, 3 H, 
y=7.1Hz) 

MS (FAB) ni/z 407 (MH^ 

Example 38: Preparation of iV-[3-(3,4-DimcthylphenyI)propyll-(2Jt>2-[3-fluoro-4- 
(methylsulfonylaniino)phenyI]propionainide (4-16, SU-774) 

Through similar procedure to that in Example 1-5 excepting using 2-[3-Fluoro-4- 
(methylsulfonylamino)phenyl]propionic acid (1-38) with the corresponding 3-(3,4- 
Dimethylphenyl)propyl]-R-amine compound as a starting material, iV-[3-(3,4- 
Dimethylphenyl)propyl]-(2i?)-2-[3-fluoro-4- 

(methylsulfonylamino)phenyl]propionamide having following physicochemical 
properties was synthesized: 

96% yield, white soUd, mp = 128-130 ""C 

The spectral data of compound 4-16 are identical to those of compoimd 4-15. 
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[a]= -4.23 (c 0.25, CHCI3) 
MS (FAB) m/z 407 (MiO 

Example 39: Preparation of 7V-I3-(3,4-Dimethylpheiiyl)propyll-(2S)-2.[3-fluorth4- 
(methylsulfonylamino)phenyl]propionamide (4-17, SU-776) 

Through similar procedure to that in Example 1-5 excepting using 2-[3-Fluoro-4- 
(methylsulfonylamino)phenyl]propionic acid (1-38) with the corresponding 3-(3.4- 
Dimelhylphenyl)piopyl]-S-amine compound as a starting material, /^-[3-(3.4. 
Dimethy^henyl)propyl]-(25)-2-[3-fluoro-4- 

(mefliylsulfonylamino)phenyl]propionamide having following physicochemical 
properties was synthesized: 

95% yield, white solid, mp = 128~130 °C 

The spectral data of compound 4-17 are identical to those of compound compound 
4-15. 

[a] = +4.34 (c 0.25, CHCI3) 
MS (FAB) m/z 407 (MH*) 

Example 40: Preparation of iV-[3K3,4.Dimethylphenyl)-2-propenyll-2-l3-fluoro-4- 
(methylsulfonylamino)phenyIlpropionamlde (4-18, KMJ-686) 

Through similar procedure to that in Example 1-5 excepting using 2-[3-Fluoro-4- 
(methylsulfonylamino)phenyl]piopionic acid (1-38) with the corresponding 3-(3,4- 
Dmiethylphenyl)-2-prophenylamine compound as a starting matenal, iV-[3-(3,4- 
Dimethylphenyl>2-propenyl]-2-[3-£luoro-4- 

(methylsulfonylammo)phenyl]propionamide having followmg physicochemical 

properties was synthesized: 

78% yield, white solid, mp = 144-146 °C 

»H NMR (CDCI3) 5 7.52 (t, 1 H, J= 8.3 Hz), 7.0-7.2 (m, 5 H). 6.58 (bs, 1 H). 6.37 
(d. 1 H, 15.8 Hz), 6.06 (dt. 1 H, /= 6.2, 15.8 Hz). 5.57 (bt, 1 H). 3.9-4.02 (m, 2 H), 
3.53 (q, 1 H. /= 7.1 Hz). 3.01 (s, 3 H), 2.24 (s, 6 H), 1.52 (d, 3 H.y= 7.1 Hz) 

MS (FAB) nUz 405 C^lH^ 

Example 41: Preparation of iV-l3-(4.ChloropheByl)propyll-2-[3-fluonHl- 
(methylsulfonylamino)phenyllpropionamide (4-19, KMJ-S18) 

Through similar procedure to that in Example 1-5 excepting using 2-[3-Fluoro-4- 
(methylsulfonylamino)phenyl]propionic acid (1-38) with the corresponding 3-(4- 
Chlorophenyl)propyl amine compound as a starting material, iV-[3-(4- 
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(:MoiDpheayl)propyl]-2-[3-fluoro-4-(methylsulfonyla^ 
having following physicochemical properties was synthesized: 

70% yield, white solid, mp = 141-143 "^C 

NMR (CDCI3) 5 7.51 (t, 1 H, /= 8.3 Hz), 7.02-7,25 (m, 6 H), 6.52 (bs, 1 H), 
5.38 (bt, 1 H), 3.44 (q, 1 H, J= 7.1 Hz), 3.24 (ddd, 2 H), 3.02 (s, 3 H), 2.55 (t, 2 H, / = 
7.5 Hz), 1.76 (m, 2H), 1.47 (d, 3 H, J-7.1 Hz) 

MS (FAB) m/z A13 (MH^ 

Example 42: Preparation of A'^[3-(4-Chlorophenyl).2-propenyll-2-[3-fluoro-4- 
(methylsulfonylamino)phenyl]propionaniide (4-20, KMJ-732) 

Through similar procedure to that in Example 1-5 excepting using 2-[3-Fluoro-4- 
(methylsulfonylamino)phenyl]propionic acid (1-38) with the corresponding 3-(4- 
Chlorophenyl)prophenyl anoine compound as a starting material, N-[3-(4' 
CMorophenyl)-2-propenyl]-2-[3-fluoror4-(methylsulfonylamino)phenyl]p^^^^ 
having following physicochemical properties was synthesized: 

72% yield, white soUd, mp = 151-153 ""C 

^H NMR (CDCI3) 8 7.52 (t, 1 H, / = 8.3 Hz), 7.08-7.3 (m, 6 H), 6.60 (bs, 1 H), 6.37 
(d, 1 H, </= 15.8 Hz), 6.10 (dt, 1 H, J= 6.2, 15.8 Hz), 5.61 (bt, 1 H), 3.9-4.1 (m, 2 H), 
3.54 (q, 1 H, J= 7.1 Hz), 3.02 (s, 3 H), 1.52 (d, 3 H, /= 7.1 Hz) 

MS(EI)wz/z410(M^ 

Example 43: Preparation of iV-Benzyloxy-2-(3-fluoro-4- 

(methylsulfonylamiao)phenyl]propionamide (4-21, SH-109) 

Through similar procedure to that in Example 1-5 excepting using 2-[3-Fluoro-4- 
(methylsulfonylamino)phenyl]propionic acid (1-38) with the corresponding 
benzyloxyamine compound as a starting material, Ar-Benzyloxy-2-[3-fluoro-4- 
(methylsulfonylamino)phenyl]propionamide having following physicochemical 
properties was synthesized: 

76% yield, white solid, mp == 182-183 ^^C 

^H NMR (CDCI3) 5 7.94 (s, 1 H), 7.49 (t, 1 H, 7 = 8.3 Hz), 7,25-7.35 (m, 5 H), 7.12 
(dd, 1 H, /= 2, 1 1.2 Hz), 7.02 (dd, 1 H, 7= 2, 8.2 Hz), 6.52 (bs, 1 H), 4.87 (s, 2 H), 3.35 
(q, 1 H, 7= 7.1 Hz), 3.02 (s, 3 H), 1.46 (d, 3 H, J= 7.1 Hz) 

MS (FAB) m/z 367 (MB^ 

Example 44: Preparation of 7V-Ben2hydryl-2-[3-fluoro-4- 

(methylsulfonylamlno)phenyl]propionamide (4-22, SH-130) 
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Through similar procedure to that in Exart?»le 1-5 excepting using 2-[3-Fluoro-4- 
(methylsulfbnylaniino)phenyl]propionic acid (1-38) with the corresponding 
benzhydrylamine compound as a starting material, JV^-Benzhydryl-2-[3-fluoro-4- 
(methylsulfonylamino)phenyl]propionamide having following physicochemical 
properties was synthesized: 

79% yield, white solid, mp = 160-161 °C 

*H NMR (CDCI3) 6 7.51 (t, 1 H. J= 8.3 Hz), 7.0-7.4 (m, 10 H), 6.20 (d, 1 H), 6.04 
(bt, 1 H), 3.58 (q, 1 H, 7.1 Hz), 3.00 (s, 3 H), 1.52 (d, 3 H, 7= 7.1 Hz) 
MS (FAB) m/z 427 (MSt) 

Example 45: Preparation of A^-(2,2-DiphenylethyI)-2-I3-fluoro-4- 
(methylsulfonylammo)phenyllpropionamide (4-23, SH-116) 

Through similar procedure to that in Example 1-5 excepting using 2-[3-Fluoro-4- 
(methylsulfonylamino)phenyl]propionic acid (1-38) witti tiie corresponding 2,2- 
Diphaiylethylamine con^KJund as a starting material, iy^-Benzhydryl-2-[3-£luoro-4- 
(methylsulfonylamino)phenyl]propionamide havmg following physicodiemical 
properties was synthesized: 

64% yield, white solid, mp = 129 °C 

»H NMR (CDCI3) 5 7.42 (t, 1 H. J= 8.3 Hz), 7,1-7.3 (m, 10 H), 6.95 (dd, 1 H), 6.87 
(d, 1 H), 6.50 (bs, 1 H), 5.28 (bt. 1 H), 4.12 (t, 1 H), 3.75-3.95 (m. 2 H). 3.37 (q. 1 H, J 
= 7.1 Hz), 3.01 (s, 3 H), 1.40 (d, 3 H, J= 7.1 Hz) 

MS (FAB) m/z 441 (MB*) 

Example 46: Preparation of iV-(33-Diphenylpropyl>2-I3-fluoro-4- 
(methylsulfonylamino)phenyl]propionamide (4-24, KMJ-378) 

Through similar procedure to that in Example 1-5 excepting using 2-[3-Fluoro-4- 
(methylsulfonylamino)phenyl]propionic acid (1-38) with the corresponding 2,2- 
Diphenylprophylamme compound as a starting material, iV-(3,3-Diphenylpropyl)-2-t3- 
fluoro-4-(methylsulfonylamino)phenyl]propionamide having following 

physicochemical properties was synthesized: 

76% yield, white solid, mp = 66-68 °C 

'H NMR (CDCI3) 5 7.51 (t, 1 H, J= 8.3 Hz), 7.0-7.3 (m, 12 H), 6.45 (bs, 1 H), 5.27 
(bt, 1 H), 3.85 (t, 1 H, J= 7.8 Hz), 3.34 (q, 1 H, J= 7.1 Hz), 3.21 (ddd, 2 H), 3.01 (s, 3 
H), 2.24 (dd, 2 H). 1.43 (d, 3 H, 7= 7.1 Hz) 

MS (FAB) m/z 455 (MH*) 
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Example 47: Preparation of /V-(33-Diphenylr2-propenyl)-2-I3-fluoro-4- 
(methylsulfonylammo)plienyl]propionamide (4-25, KMJ-724) 

Through similar procedure to that in Example 1-5 excepting using 2-[3-Fluoro-4- 
(methylsulfonylamino)phenyl]propionic acid (1-38) with the corresponding 3,3- 
Diphenyl-2-propenylamine compound as a starting material, iV^(3,3-Diphenyl-2- 
propenyl)-2-X3-fluoro-4-(methylsulfonylamino)phenyl]propionamide having following 
physicochemical properties was synthesized: 

78% yield, white solid, mp = 155-157 

NMR iCDCh) S 7.52 (t, 1 H, y = 8.3 Hz), 7.05-7.4 (m, 12 H), 6.50 (bs, 1 H), 

6.00 (t, 1 H, J = 7.0 Hz), 5,44 (bt, 1 H), 3.85-4.0 (m, 2 H), 3.46 (q, 1 H, J= 7.1 Hz), 

3.01 (s, 3 H), 1 .48 (d, 3 H, J= 7.1 Hz) 
MS (EI) nt/z 452 (M^ 

Example 48: Preparation of iV-[33-Di(4-mcthylphenyl)-2-propenyll-2-I3-nuoro-4- 
(methyIsulfonylamino)phenyl]propionamide (4-26, KMJ-908) 

Through similar procedure to that in Example 1-5 excepting using 2-[3-Fluoro-4- 
(methylsulfonylamino)phenyl]propionic acid (1-38) with the corresponding 3,3-Di(4- 
methylphenyl)-2-propenyl amine compound as a starting material, iV-[3,3-Di(4- 
methylphenyl)-2-propenyl]-2-[3-fluoro-4-(methylsulfonylamino)phenyl]propioiiam 
having following physicochemical properties was synthesized: 

72% yield, white soUd, mp = 163-165 °C 

^H NMR (CDCI3) 5 7.49 (t, 1 H, /= 8.3 Hz), 6.95-7.2 (m, 10 H), 5.93 (t. 1 H, J^= 
7.0 Hz), 5.56 (bt, 1 H), 3.8-4.0 (m, 2 H), 3.47 (q, 1 H, J= 7,1 Hz), 3.00 (s, 3 H), 2.34 (d, 
6H), 1.47(d,3H,J=7.1Hz) 

MS (FAB) m/z 481 (Mtt) 

Example 49: Preparation of iV-I3,3-Di(4-fluorophenyl)-2-propenyl]-2-[3-fluoro-4- 
(metiiylsulfonylaniino)phenyl]propionamide (4-27, SH-13S) 

Through similar procedure to that in Example 1-5 excepting using 2-[3-Fluoro-4- 
(methylsulfonylamino)phenyl]propionic acid (1-38) with the corresponding 3,3-Di(4- 
fluoroplienyl)-2-propenyl amine compound as a starting material, Ar-[3,3-Di(4- 
£luorophenyl)-2-propenyl]-2-[3-fluoro-4-(methylsulfonylamino)phenyl]propionamide 
having following physicochemical properties was synthesized: 

78% yield, white solid, mp = 57-60 ""C 

^H NMR (CDCh) 8 7.49 (t, 1 H, J= 8.3 Hz), 6.9-7.2 (m, 10 H), 6.72 (bs, 1 H), 5.92 
(t, 1 H, J- 7.0 Hz), 5.58 (bs, 1 H), 3.8-4.0 (m, 2 H), 3.48 (q, 1 H, J= 7.1 Hz), 3,02 (s, 3 
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H),1.48(d,3H,J=7.1Hz) 
MS (FAB) m/z 489 (MH*) 

Example 50: Preparation of iV-[2-(10,ll-DUiydro-5ir-diben2o[a,d]cyclohepten-5- 
yUden)ethyll-2-I3-nuoro-4-(methylsulfonylammo)phenyllp^^^ (4-28, SH- 

199) 

Through similar procedure to that in Example 1-5 excepting using 2-[3-Fluoro-4- 
(methylsulfonylamino)phenyl]propionic acid (1-38) with the corresponding 2-(10,ll- 
Dihydro-5/Mibenzo[a,d]cyclohepten-5-ylidenethyl amine compound as a starting 
material, A^.[2-(10,ll-Dihydro-5H-dibenzo[a,rf|cyclohepten-5-yliden)ethyl]-^^ 
4-(methylsulfonylamino)phenyl]propionamide having following physicochemical 
properties was synthesized: 

76% yield, white soUd, mp = 67-69 °C 

NMR (CDCI3) 5 7.50 (t, 1 H, J= 8.3 Hz), 7.05-7.25 (m, 10 H), 6.49 (bs, 1 H), 
5.80 (t, 1 H), 5.40 (bt, 1 H), 4.13 (m, 1 H), 3.71 (m, 1 H), 3.43 (q, 1 H, •/= 7.1 Hz), 3.2- 
3.4 (m, 4 H), 3.01 (s, 3 H), 1 .46 (d, 3 H, J= 7.1 Hz) 

MS (FAB) nx/z 479 (MH^ 

Example 51: Preparation of iV-[2-(3,4-Dimethylbenzyl)-3-pivaloyloxypropyIl-2-[4- 
(methyisuIfonylammo)phenyl]propionamide (5-1, CHK-512) 

The JV-[2-(3,4-^Dimethylbenzyl)-3-pivaloyloxypropyl]-2-[4- 
(methylsulfonylamino)phenyl]propionamide was prepared by the similar procedure wifli 
that described in above Example 1-5. 

75% yield, white solid, mp = 112-115 ""C 

NMR (CDCI3) 5 7.28 (m, 2 H), 7.16 (m, 2 H), 6.8-7.05 (m, 3 H), 6.36 (bs, 1 H), 
5.77 (bt, 1 H), 3.98 (m, 1 H), 3.77 (m, 1 H), 3.45 (m, 1 H), 2.95-335 (m, 2 H), 2.97 (m, 
3 H), 2.4-2.6 (m, 2 H), 2.1-2.25 (m, 6 H), 2.04 (m, 1 H), 1.47 (d, 3 H), 1.20 (s, 9 H) 

MS (FAB) 503 (MH*) 

Example 52: Preparation of iV-[2-(4-^-Butylbenzyl)-3-pivaloyIoxypropyl]-2-[4- 
(methylsulfonylammo)phenyllpropionamide (5-2, CHK-514) 

The iV-[2-(4-/-Butylbenzyl)-3-pivaloyloxypropyl]-2-[4- 
(methylsulfonylamino)phenyl]propionamide was prepared by the similar procedure with 
that described in above Example 1-5. 

82% yield, white solid, mp = 97-100 

*H NMR (CDCI3) 6 7.0-7.35 (m, 7 H), 6.38 (bs, 1 H), 5.81 (bs, 1 H), 4.02 (m, 1 H), 
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3.78 (m, 1 H), 3.47 (m, 1 H), 3.34 (m, 1 H), 2.95-3.1 (m, 4H,), 2.45-2.55 (m, 2 H), 2.09 
(m, 1 H), 1.47 (d, 3 H), 1.30 (s, 9 H), 1.21 (s, 9 H) 
MS (FAB) m/z 531 (MH*) 

Example 53: Preparation of 2-I3-Fluoro-4-(methylsulfonylaniino)phenyll-N-I2- 
(3,4-dimethylbeiizyI)-3-pivaloyloxypropyl]propionainide (5-3, SU-542) 

The 2-[3-Fluoro-4-(methylsulfonylainino)phenyl]-N-[2<3,4-dm 
pivaloyloxypropyl]propioiiaimde was prepared by the similar procedure with that 
described in above Example 1-5. 

67% yield, white solid, mp = 46-48 ""C 

NMR (CDCI3) 6 7.51 (dt, 1 H), 7.0-7.2 (m, 3 H), 6.8-6.95 (m, 2 H), 6.58 (bs, 1 
H), 5.91 (bt, 1 H), 4.05 (m, 1 H), 3.78 (m, 1 H), 3.25-3.5 (m, 2 H), 2.9-3.1 (m, 4 H), 
2.45-2.65 (m, 2 H), 2.15-2.3 (m, 6 H), 2.05 (m, 1 H), 1.46 (d, 3 H, J= 7.3 Hz), 1.22 (s, 
IH) 

MS (FAB) m/z 521 (MH^ 

Example 54: Preparation of 2-[3-Fluoro-4-(methylsulfonylamino)phenyl]-N-I2-(4- 
terr-butylbenzyI)-3-pivaloyloxypropyl]propionamlde (5-4, SU-564) 

The 2-[3-nuoro-4-(methylsulfonylamino)phenyl]-N-[2-(4-ter^-butylbenzyl>-3- 
pivaloyloxypropyl]propionamide was prepared by the similar procedure with that 
described in above Example 1-5. 

82% yield, white solid, mp = 113-115 °C 

NMR (CDCI3) 5 7.50 (dt, 1 H), 7.30 (d, 2 H, J= 7.8 Hz), 7.15 (dt, 1 H), 7.02-7.1 
(m, 3 H), 6.82 (bs, 1 H), 6.00 (bt, 1 H), 4.06 (m, 1 H), 3.80 (m, 1 H), 3.3-3.5 (m, 2 H), 
2.95-3.1 (m, 4 H), 2.5-2.6 (m, 2 H), 2.11 (m, 1 H), 1.46 (d, 3 H, /= 7.3 Hz), 1.30 (s, 1 
H), 1.22 (s, 1 H) 

MS (FAB) m/z 549 (MH^ 

Example 55: Preparation of iV-(2-(3,4-Dlmethylbenzyl)-3-pivaIoyloxypropyl]-2-I3- 
methoxy-4-(methylsulfonylamino)phenyl]propionamide (5-5, CHK-479) 

The Ar-[2-(3,4-Dimethylbenzyl)-3-pivaloyloxypropyl]-2-[3-methoxy-4- 
(methylsulfonylamino)phenyl]propionaniide was prepared by the similar procedure with 
that described in above Example 1-5. 

87% yield, white solid, mp = 54-57 ^'C 

^H NMR (CDCI3) 5 7.44 (m, 1 H), 6.7-7.05 (m, 5 H), 5.86 (bt, 1 H), 3.98 (m, 1 H), 
3.85 (m, 3 H), 3.78 (m, 1 H), 3.46 (m, 1 H), 2.95-3.35 (m, 2 H), 2.90 (m, 3 H), 2,4-2.6 
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(m, 2 H), 2.1-2.25 (m, 6 H), 2.04 (m, 1 H). 1.47 (d, 3 H), 1.19 (s, 9 H) 
MS (FAB) m/z 533 (MFt) 

Example 56; Preparation of A^-(2-<4-/^it-ButylbenzyI)-3-pivaloyloxypropyl]-2-I3- 
methoxy-4-(methylsulfonylamino)phenyl]propionamide (5-6, CHK-499) 

The JV-[2-(4-re/t-Butylbeiizyl)-3-pivaloyloxypropyl]-2-[3-inethoxy-4- 
(methylsulfonylamino)phenyl]propionamide was prepared by the siniilar procedure with 
that described in above Example 1-5. 

80% yield, white solid, mp = 54-57 

NMR (CDCI3) 5 7.46 (m, 1 H), 7.29 (m, 2 H), 7.03 (m, 2 H), 6.8-6.95 (m, 2 H), 
6.72 (bs, 1 H), 5.83 (bt, 1 H), 4.02 (m, 1 H), 3.88 (m, 3 H), 3.78 (m, 1 H), 3.46 (m, 1 H), 
3.33 (m, 1 H), 3.02 (m, 1 H), 2.92 (m, 3 H), 2.45-2.55 (m, 2 H), 2.05 (m, 1 H), 1.48 (d, 
3H), 1.30 (s, 9 H) 1.21 (s,9H) 

MS (FAB) m/z 561 (MH*) 

Example 57: Preparation of iV-I2-(3,4-Dimethylbenzyl)-3-pivaloyloxypropyl]-2-I3- 
chloro-4-(methylsulfonylamino)phenyl]propionamide (5-7, KMJ-472) 

The iV-[2-(3,4-Diinethylbenzyl)-3-pivaloyloxypropyl]-2-[3-chloro-4- 
(methylsulfonylainino)phaiyl]propionamide was prepared by the similar procedure with 
that described in above Example 1-5. 

62% yield, white solid, mp = 127-129 °C 

NMR (CDCI3) 5 7.60 (m, 1 H), 7.40 (m, 1 H), 7.22 (m, 1 H), 6.8-7.05 (m, 3 H), 
6.72 (bs, 1 H), 5.90 (bt, 1 H), 4.06 (m, 1 H), 3.80 (m, 1 H), 3.42 (m, 1 H), 3.30 (m, 1 H), 
3.05 (m, 1 H), 2.99 (m, 3 H), 2.45-2.65 (m, 2 H), 2.15-2.3 (m, 6 H), 2.05 (m, 1 H). 1.47 
(m,3H), 1.22(s,9H) 

MS(FAB)»i/z537(M^ 

Example 58: Preparation of iV-[2-(4-terr-ButyIbenzyO-3-pivaloyIoxypropyIl-2-I3- 
chloro-4-(methylsulfonylamino)phenyllpropionamlde (5-8, KMJ-690) 

The iV-[2-(4-^er/-Butylbenzyl)-3-pivaloyloxypropyl]-2-[3-chloro-4- 
(methylsulfonylamino)phenyl]propionamide was prepared by the similar procedure with 
that described in above Example 1 -5 . 

58% yield, white soUd, mp = 142-144 

NMR (CDCI3) 5 7.59 (m, 1 H), 7.42 (m, 1 H), 7.30 (m, 2 H), 7.22 (m, 1 H), 7.06 
(m, 2 H), 6.82 (bd, 1 H), 5.98 (bt, 1 H), 4.07 (m, 1 H), 3.81 (m, 1 H), 3.43 (m, 1 H), 
3.32 (m, 1 H), 3.04 (m, 1 H), 2.98 (s, 3 H), 2.5-2.6 (m, 2 H), 2.12 (m, 1 H), 1.46 (m, 3 
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H).1.30(s,9H).1.22(s,9H) 
MS (FAB) m/z 563 (M[*-l) 

Example 59: Preparation of iV-[(JI>l-Benzyl-2-(pivaloyloxy)efliyl]-('S)-2-l3-fluoro- 

4-(methylsulfoiiylainlno)phenyqpropionaiiiIde (6-1, SU-730) 

The iV-[(i?)-l-Benzyl-2-(pivaloyloxy)ethyl]-(S)-2-[3-fluoro-4- 

(methylsulfonylamino)phenyl]propionamide was prepared by the similar procedure vdth 

that described in above Example 1-5. 

96% yield, white soUd, mp= 115 "C. [a] =-1.75 (c 1.00, CHCI3) 

'H NMR (CDQa) 5 7.50 (t, 1 H, J = 8.3 Hz), 6.95-7.25 (m, 7 H), 6.60 (bs, 1 H), 

5.54 (d, 1 H, /= 7.8 Hz), 4.42 (m, 1 H), 4.04 (ddd of AB, 2 H), 3.43 (q, 1 H. J= 7.1 Hz), 

3.04 (s, 3 H), 2.75 (dd of AB, 2 H), 1.43 (d, 3 H, /= 7.1 Hz), 1.19 (s, 9 H) 
MS (FAB) m/z 479 (MH*) 

Example 60: Preparation of Ar.((5)-l-Benzy|.2-(pIvaloyloxy)ethyIl-(S)-2-[3-fluoro- 
4-(methylsulfonylamlno)phenyl]propionamide (6-2, SU-634) 

The N-[(S)-l-Benzyl-2-(pivaloyloxy)ethyl]-(5)-2-[3-fluoro-4- 

(methylsulfonylamino)phenyl]propionamide was prepared by the similar procedure with 

that described in above Example 1-5. 

98% yield, white soUd, mp = 125- 126 °C, [a] = -12.56 (c 1.00, CHCI3) 

*H NMR (CDCI3) 5 7.50 (t, 1 H, 7= 8.3 Hz), 7.0-7.32 (m, 7 H). 6.48 (bs, 1 H), 5.60 

(d, 1 H, 7= 7.8 Hz), 4.38 (m, 1 H), 4.00 (ddd of AB, 2 H), 3.43 (q, 1 H, J= 7.08 Hz), 

3.02 (s, 3 H), 2.82 (ddd of AB, 2 H), 1.44 (d, 3 H. /= 7.08 Hz), 1.13 (s, 9 H) 
MS (FAB) m/z 479 (MH^ 

Example 61: Preparation of iV-[(5)-l-Benzyl-2-(pivaloyloxy)efljyl]-(l?)-2-l3-fluoro- 
4-(methylsulfonylamino)phenyllpropionamide (6-3, SU-636) 

The JV.[(5)-l-Benzyl-2-(pivaloyloxy)ethyl]-(i?)-2-[3-fluoro-4- 

(methylsulfonylamino)phenyl]propionamide was prepared by the similar procedure with 

that described in above Example 1-5. 

95% yield, white solid, mp = 117-119 "C, [a] = +1.46 (c 1.00, CHCI3) 
The spectral data of the compound 6-3 is identical to that of 6-1. 
MS (FAB) m/z 479 (MH*) 

Example 62: Preparation of iV-l(ii>l-Benzyl-2-(plvaloyloxy)efliylH«)-2-P-fl»o*"«>- 
4-(methylsulfonylamino)phenyllpropionanaide (6-4, SU-728) 
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The JV-[(R>l-Benzyl-2-(pivaloyloxy)efliyl]-(2?)-2-[3-fluoro-4- 
(m^ylsulfonylamino)phenyl]propioiiaimde was prq)ared by the similar procedure with 
that described in above Example 1-5. 

93% yield, white soUd mp 124-126 °C, [a] = +1 1.8 (c 1.00, CHCU) 

The spectral data of the compound 6-4 is identical to that of 6-2. 

MSCFAB) m/z 479 (MH^ 

Example 63: Preparitlon of A^K2R)-2-Beiizyl-3-(pivaloyloxy)propyll-(2S)-2-I3- 
fluoro-4-(mettiylsulfonylainino)phenyl]propIonanilde (6-5, SU-826) 

The JV-[(2R)-2-Benzyl-3-(pivaloyloxy)propyl]-(2S)-2-[3-fluoro-4- 
(methylsulfonylamino)phenyl]propionainide was prepared by the similar procedure with 
that described in above Example 1-5. 

87% yield, white solid, mp = 40-42 

[a] = +8.2(c0.5,CHCl3) 

*H NMR (CDCI3) 5 7.51 (t. 1 H, 8.3 Hz). 7.06-7.32 (m, 7 H), 6.50 (bs, 1 H), 
5.93 (bt, 1 H). 4.05 (dd. 1 H, J=4, 11.5 Hz), 3.76 (dd, 1 H, /= 5. 11.5 Hz), 3.45 (q, 1 H, 
y = 7.1 Hz), 3.36 (dt, 1 H), 2.9-3.05 (m, 4 H), 2.58 (d, 2 H, J = 7.5 Hz), 2.09 (m, 1 H. 
CH), 1-47 (d, 3 H, /= 7.1 Hz), 1.22 (s, 9 H) 

MS (FAB) m/z 493 (MH^ 

Example 64: Preparation of iV-I(2S)-2-Benzyl-3-<pivaIoyloxy)propyI]-(2S)-2-I3- 
ftuoro-4-(methylsulfonylamino)phenyl]propionamide (6-6, SU-830) 

The N-[(2S)-2-Benzyl-3-(pivaloyloxy)propyl]-(2S)-2-[3-fluoro-4- 
(methylsulfonylamino)phenyl]propionaimde was prepared by the similar procedure with 
that described in above Example 1-5. 

86% yield, white solid, mp = 92-94 °C 

[a]=+5.8(c0.5,CHCl3) 

*H NMR (CDCI3) 5 7.52 (t. 1 H, 7= 8.25 Hz), 7.06-7.32 (m, 7 H), 6.52 (bs, 1 H). 
5.92 (bt, 1 H), 4.08 (dd, 1 H, J= 4, 11.5 Hz), 3.79 (dd, 1 H. /= 5, 11.5 Hz), 3.46 (q, 1 H, 
J= 7.1 Hz), 3.33 (dt. 1 H), 3.03 (dt, 1 H), 3.00 (s, 3 H). 2.48-2.62 (m, 2 H). 2.13 (m, 1 
H), 1 .47 (d, 3 H, J= 7. 1 Hz), 1 .22 (s, 9 H) 

MS (FAB) m/z 493 (MH^) 

Example 65: Preparation of iV-U2S)-2-Benzyl-3-(pivaloyloxy)propyl]-(2R)-2-[3- 
fluoro-4-(methybulfonylamino)phenyl]propionamide (6-7, SU-838) 

The JV-[(2S)-2-Benzyl-3-(pivaloyloxy)propyl]-(2R)-2-[3-fluoro-4- 
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(methylsulfonylamino)phenyl]propioiiaixiide was prepared by the similar procedure with 
that described in above Exanq)le 1-5. 

88% yield, white solid, mp = 40-42 ®C 

[a]=-10.5 (c 0.5, CHCI3) 

Its spectral data of the compomid 6-7 are identical to those of compound 6-5 

Example 66: Preparation of iV-[(2R>-2-Benzyl-3-(pivaloyIoxy)propyl]-(2R)-2-I3- 
fluoro-4-(mefhylsulfonylamlno)phenyl]proplonamide (6-8, SU-818) 

The N-[(2R)-2-Benzyl-3-(pivaloyioxy)propyl]-(2R)-2-[3-fluoro-4- 
(methyls\ilfonylamino)phenyl]propionamide was prepared by the similar procedure with 
that described in above Example 1-5. 
. 89% yield, white solid, mp = 92-94 °C 

[a] =-12.5 (c 0.5, CHCI3) 

Its spectral data of the compound 6-8 are identical to those of compound 6-6. 

Example 67: Preparation of iV-[(2R)-2-(4-/-Butylben2yl)-3-(pivaloyloxy)propyll- 
(2S)-2-[3-fluoro-4-(methyisulfonylamino)phenyl]propionamide (6-9, MK-271) 

The iV-[(2R)-2-(4-^Butylbenzyl)-3-(pivaloyloxy)propyl]-(2S)'2-[3-fluoro-4- 
(methylsulfonylamino)phenyl]propionamide was prepared by the similar procedure with 
that described in above Example 1-5. 

90% yield, white solid, mp = 44-46 °C 

[a]=+6.6(cl.O, CHCI3) 

NMR (CDCI3) 5 7.51 (t, 1 H, J^= 8.25 Hz), 7.31 (d, 2 H), 7.16 (dd, 1 H, J- 11.2, 
1.8 Hz), 7.03-7.1 (m, 3 H), 6.41 (bs, 1 H), 5.91 (bt, 1 H), 4.06 (dd, 1 H, J= 4, 11.5 Hz), 
3.78 (dd, 1 H, J= 5, 11.5 Hz), 3.43 (q, 1 H, J= 7 Hz), 3.36 (ddd, 1 H), 2.9-3.05 (m, 4 
H), 2.55 (d, 2 H, 7.5 Hz), 2.08 (m, 1 H), 1.46 (d, 3 H, 7 Hz), 1.30 (s, 9 H), 1.22 
(s,9H) 

MS (FAB) /n/z 549 (MH*) 

Example 68: Preparation of A^-[(2S)-2-(4-/-Butylbenzyl)-3-(plvaloyloxy)propyl]- 
(2S)-2-[3-fluora-4-(methylsulfonylamino)phenyl]propionamide (6-10, MK-272) 

The N-[(2S)-2-(4"r-Butylbenzyl)-3-(pivaloyloxy)propyl]-(2S)-2-[3-fluoro-4- 
(methylsulfonylamino)phenyl]propionamide was prepared by the similar procedure with 
that described in above Example 1-S. 

92% yield, white soUd, mp = 43-45 ^^C 

[a]=+11.0(cl.0,CHCl3) 
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NMR (CDCI3) § 7.52 (t, 1 H, y = 8.25 Hz), 7.30 (d, 2 H), 7.17 (dd, 1 H, J= 1 1.2, 
1.8 Hz), 7.0-7.1 (m, 3 H), 6.50 (bs, 1 H), 5,90 (bt, 1 H), 4.08 (dd, 1 H, J= 4, 11.5 Hz), 
3.81 (dd, 1 H, 7= 5, 11.5 Hz), 3.45 (q, 1 H, 7= 7 Hz), 3.34 (ddd, 1 H), 2.9-3.1 (m, 4 H), 
2.53 (ddd of AB, 2 H), 2.12 (m, 1 H), 1.47 (d, 3 H, J= 7 Hz), 1.30 (s, 9 H), 1.22 (s, 9 H) 
MS (FAB) m/z 549 (MH^ 

Example 69: Preparation of A^-[(2S)-2-(4-/-BulyIbenzyl)-3-^ivaloyloxy)propyll- 
(2R)-2-[3-fluoro-4-(methylsulfonylamino)phenyl]proplonainIde (6-11, MK-4S0) 

The ^^[(2S)-2-(4-^Butylben2yl)0-(pivaloyloxy)p^)pyl]-(2R)-2-[3-£^^^ 
(methylsulfonylainino)phenyl]propionarnide was prepared by the similar procedure with 
that described in above Example 1-5. 

87% yield, white solid, mp = 44-46 

[a]= -8.1 (c 1.0, CHCI3) 

MS (FAB) m/z 549 (MH*) 

Its spectral data of the compound 6-11 are identical to those of conqK)und 6-9. 

Example 70: Preparation of iV-[(2R)-2-(4-^-ButyIbenzyl)-3-(pivaloyloxy)propyIl- 
(2R)-2-[3-fluoro-4-<methylsulfonylamino)phenyI]propionamide (6-12, MK-452) 

The iV-[(2R)-2-(4-^-Butylbenzyl)-3-(pivaloyloxy)propyl]-(2R)-2-[3-fluoro-4- 
(methylsulfonylamino)phenyl]propionamide was prepared by the similar procedure with 
that described in above Exanq^le 1-5. 

90% yield, white solid, mp = 43-45 °C 

[a]=-6.7 (cl.0,CHCl3) 

MS (FAB) m/z 549 (MH^ 

Its spectral data of the compound 6-12 are identical to those of compound 6-10. 

Example 71: Preparation of A^[(2R)-2-(4-/-Butylbenzyl)-3-(pivaloyloxy)propyl]- 
(2S)-2-[3-chloro-4^methylsuIfonylamino)phenyl]propionamide (6-13, MK-4S3) 

The iV^[(2R)-2-(4-^Butylbenzyl)-3-0?ivaloyloxy)propyl]-(2S)-2-[3-cmon>-4- 
(niethylsulfonylamino)phenyl]propionamide was prepared by the similar procedure with 
that described in above Example 1-5. 

92% yield, white solid, mp ^ 61-63 °C 

[a]= -3.18 (c 1.0, CHCI3) 

^H NMR (CDCI3) 6 7.59 (d, 1 H, J= 8.4 Hz), 7.41 (d, 1 H, 2 Hz), 7.31 (d, 2 H) 
7.22 (dd, 1 H, J- 8.4, 2 Hz), 7.07 (d, 2 H), 6.74 (bs, 1 H), 5.93 (bt, 1 H), 4.06 (dd, 1 H, 
J= 4, 11.3 Hz), 3.79 (dd, 1 H, J = 4.8, 11.3 Hz), 3.41 (q, 1 H, J= 7.1 Hz), 3.35 (ddd, 1 
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H), 2.95-3.05 (m, 4 H), 2.55 (d, 2 H, /= 7.5 Hz), 2.09 (m, 1 H), 1.46 (d, 3 H, 7- 7.1 
Hz), 1.30 (s, 9 H), 1.22 (s, 9 H) 
MS (FAB) m/z 566 (M!Et) 

Example 72: Preparation of iV-[(2S)-2-(4-/-Butylbenzyl)-3-(pivaloyloxy)propyl]- 
(2S)-2-[3-chloro-4-(methylsulfonylaiiiino)phenyllpropioiiaiiude (6-14, MK-451) 

The //-[(2S)-2<4-^Butylbenzyl)-3-^ivdoyloxy)propyl]-(2S)-2-[3-^^ 
(m6thyIsulfonylainino)phenyl]propioiiamide was prepared by the similar procedure with 
that described in above Example 1-5. 

90% yield, white soUd, mp = 55-57 **C 

[5]= +3.24 (cLCCHCU) 

NMR (CDCI3) 5 7.61 (d, 1 H, J = 8.4 Hz), 7.42 (d, 1 H, J= 2 Hz), 7.30 (d, 2 H), 
7.23 (dd, 1 H, J- 8.4, 2 Hz), 7.05 (d, 2 H), 6.72 (bs, 1 H), 5.91 (bt, 1 H), 4.09 (dd, 1 H, 

4, 1 1.3 Hz), 3.81 (dd, 1 H, J= 5, 11.3 Hz), 3.43 (q, 1 H, •/= 7.1 Hz), 3.34 (ddd, 1 H), 
2.95.3.O8 (m, 4 H), 2.53 (ddd of AB, 2 H), 2.12 (m, 1 H), 1.47 (d, 3 H, J= 7.1 Hz,), 
1.30 (s,9H), 1.22 (s,9H) 

MS (FAB) m/z 566 (MH^ 

Example 73 : Preparation of 2-[3-Fluoro-4-(methylsulfonylamiiio)phenyI]-2- 
methylpropionic acid (7-4, CHK-624) 

Step 73-1. Preparation of Ethvl 2-f3-fluoro-4-mtrophCT^vn-2-methvlpropionamide (7-1, 
CHK-623^ 

To a stirred solution of ethyl 2-(4-ainino-3-fluorophenyl)propionate compound(l-13, 
10 mmol, 20 mmol) and NaH(12mmol) in DMF (20 mL) was added a CH3I (15 mmol) 
at 0 dropwise. After being stirred for 10 min at 0 °Ci the mixture was quenched by 1 
N HCl solution, diluted with water and extracted with diethyl ether several times. The 
combined organic layers were washed with water and brine, dried over MgS04, and 
concentrated in vacuo. The residue was purified by flash column chromatography on 
silica gel using EtOAcrhexanes (1:10) as eluant to afford Ethyl 2-(3-fluoro-4- 
nitrophenyl)-2-methylpropionamide (7-1, CHK-623). 

84% yield, yellow oil 

^H NMR (CDCI3) 5 8.04 (dd, 1 H, J= 7.8, 8.5 Hz), 7.24-731 (m, 2 H), 4.15 (q, 2 H, 
J=7.1 Hz), 1.60 (s, 6 H), 1.21 (t, 3 H, J- 7.1 Hz) 

Step 73-2. Preparation of Ethvl 2-( 4-amino- 3-fluorophenylV2-methvlpropionamide r7-2, 
CHK-633^ 
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Through similar procedure to that in Example 1-2 excepting using Ethyl 2-(3-fluoro- 
4-mtrophenyl)-2-methylpropionamide(7.1). Ethyl 2-(4-amino-3-fluorophenyl)-2- 
mefliylpiopionamide having following physicochemical properties was synfliesized: 

98% yield, redish oil 

»H NMR (CDCI3) 8 7.01 (dd, 1 H. J= 2.2. 12.9 Hz), 6.93 (dd, 1 H. /= 2.2. 8.3 Hz), 
6.75 (t, 1 H, J= 8.5 Hz), 4.10 (q. 2 H, J= 7.1 Hz), 3.62 (bs, 2 H), 1.52 (s. 6 H), 1.19 (t. 
3H,y=7.1Hz) 

Ste p 73-3. Preparation of Bthvl 2-r3-fluoro-4-f niethvlsulfbnv1«mino)phenyll-2- 
fnethvlDiODionamide f7-3 . CHK-6S4) 

Through similar procedure to that in Example 1-3 excepting using Ethyl 2-(4- 
amino-3-fluorophenyl)-2-methylpropionamide (7-2), Ethyl 2-[3-fluoro-4- 
(methylsulfonylamino)plienyl]-2-methylpropionamide having following 

physicochemical properties was synthesized: 

88% yield, white solid, mp = 71-72 °C 

'H NMR (CDCI3) 8 7.51 (t, 1 H. J= 8.3 Hz). 7.1-7.2 (m, 2 H), 6.56 (bs, 1 H), 4.13 
(q, 2 H. 7.1 Hz), 3.04 (s, 1 H), 1.56 (s, 6 H), 1.20 (t, 3 H. 7= 7.1 Hz) 

Step 73-4. Preparation of 2-r3-Fluorn-4-fmethvlsu 1fonvlamino)phenvll-2- 
methvloropionic acid ^7-4. CHK-624) 

Through similar procedure to that in Exanq»le 1-4 excepting using Ethyl 2-[3-fluoro- 
4.(methylsulfonylamino)phenyl]-2-mefliylpropionamide(7-3), 2-[3-Fluoro-4- 
(methylsulfonylamino)phenyl]-2-methy^ropionic acid having foUowing 
physicochemical properties was synthesized: 

88% yield, white solid, mp = 152-153 °C 

>H NMR (CDCI3) 8 7.53 (t, 1 H, 7= 8.3 Hz), 7.18-7.25 (m, 2 H), 6.59 (bs, 1 H), 
3.04(s,lH), 1.59(s.6H) 

Example 74: Preparation of 2-I4-<methylsulfonylamino)phenyll-2-methylproplonlc 
acid (8-11, CHK-518) 

Ste p 74-1. Preparation of 4-NitrobeDzomt rile (8-1) 

4-Nitrobenzonitrile is commercially available(sigma Aldrich, No.Nl ,200-7) 

Step 74-2. Preparation of Methyl ( 4-TOtrophenvl)acetate (8-3, CHK-500) 

To a stirred solution of 4-Nitrobaizonitrile (8-1) in MeOH was added a HCl 3-4 
drops. After having a reflux for 10 hr. the mixture was concentrated in vacuo. The 
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residue was purified by flash column chromatography on silica gel using 
EtOActhecanes (1:10) as eluant to afford Methyl (4-mtrophenyl)acetate (8-3, CHK-500). 
82 % yield, yellow solid, mp = 49-50 °C 

'H NMR (CDCI3) 8 8.15 (bd. 2 H), 7.43 (bd, 2 H), 3.71 (s. 2 H), 3.69 (s, 3 H) 

Ste p 74-3. Preparation of Methvl 2-f4-mtroDhenv 1)-2-methvlproT>ionamide (8-5, CHK- 
SOS) 

Through similar procedure to that in Example 38-1 excq)ting using Ethyl Methyl 
(4-nitrophenyl)acetate (8-3), Methyl 2-(4-mtrophenyl)-2-methylpropionaniide (8-5, 
CHK-508) having following physicochemical properties was synthesized: 

95 % yield, yellow oil 

*H NMR (CDCI3) 5 8.18 (bd, 2 H). 7.50 (bd, 2 H), 3.72 (s, 3 H), 1.63 (s, 6 H) 

Step 74-4. Preparation of Methvl 2- f4-i«ninophenvlV2-methvlpropionamide (8-7. CHKt 
509^ 

Through sunilar procedure to that in Example 1-2 excepting using Methyl 2-(4- 
nitrophenyl)-2-methylpK)pionaniide (8-5), Methyl 2-(4-aininophenyl)-2. 
methylpropionamide(8-7, CHK-509) having foUowing physicochemical properties was 
synthesized: 

80 % yield, yellow oil 

'HNMR (CDCI3) 5 7.12 (bd, 2 H), 6.66 (bd, 2 H), 3.62 (s, 3 H), 1.52 (s, 6 H) 

Step 74-5. Preparation of Methvl 2-r4-(methvlsulf ftnvlamino^phenvn-2- 
methvlprop ionamide (8-9. CHK-516) 

Through sunilar procedure to that in Example 1-3 excepting using Methyl 2-(4- 
aminophenyl)-2-methylpropionamide (8-7), Methyl 2-[4- 

(methylsulfonylamino)phenyl]-2-methylpropionamide (8-9, CHK-516) having 
following physicochemical properties was synthesized: 

96 % yield, yellow solid, mp = 123-125 °C 

'H NMR (CDClj) 8 7.33 (bd. 2 H), 7.18 (bd, 2 H), 6.67 (bs, 1 H), 3.66 (s, 3 H), 3.02 
(s,3H). 1.57 (s,6H) 

Step 74-6. Preoaratiop of 2-r4-fmethvlsulfonvl amino'>phenvlV2-mdhvlpropionic acid 
f8-ll.CHK-518) 

Through similar procedure to that m Example 1-4 excepting using Methyl 2-[4- 
(methylsulfonylamino)phenyl]-2-methylpropionamide (8-9), 2-[4- 
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(mefliylsulfonylamino)phenyl]-2-methylpropionic acid (8-11, CHK-518) having 
following physicochemical properties was syntiiesized: 
92% yield, yellow solid, mp = 148-151 "*C 

>H NMR (CDCI3) 8 7.39 (bd. 2 H), 7.19 (bd, 2 H). 6.44 (bs, 1 H), 3.02 (s, 3 H). 1.60 
(S.6H) 

Example 75: Preparation of 2-(3-metlioxy-4-(melhylsulfonylainino)phenyl>-2- 
methylpropionic add (8-12, C3aK-491) 

Step 7S-1. Preparation of 3-Methoxv-4-mtroben zomtrile (8-2. CHK-78) 

The 3-Methoxy-4-nitrobenzomtrile (8-2) on the market was prepared from 3- 

methoxybenzonitryl by previous literature procedure (Gallacher et aL, Biogenic Amines, 

pp49-62, 1995) 

44 % yield, yeUow solid, mp = 87-89 °C 

»H NMR (CDCI3) 8 7.88 (d. 1 H. J= 8.3 Hz). 7.07 (d, 1 H, J= 1.7 Hz), 7.00 (dd, 1 
H. J= 1.7. 8.3 Hz), 4.00 (s, 3 H), 3.84 (s. 2 H) 

Step 75-2. Preparation of Methvl f3-methoxv-4-iiitrophenv nacetate (8-4, CHK-143) 
Through similar procedure to that in Example 74-2 excepting using 3-Methoxy-4- 

mtrobenzonitrile(8-2). Methyl (3-methoxy-4-nitrophenyl)acetate (8-4, CHK-143) 

having following physicodiemical properties was synthesized: 
79 % yield, yellow oil 

'H NMR (CDCI3) 8 7.83 (d, 1 H. J= 8.3 Hz). 7.03 (d, 1 H, J= 1.7 H), 6.94 (dd, 1 H, 
7= 1.7, 8.3 Hz), 3.97 (s, 3 H), 3.73 (s, 3 H), 3.69 (s, 2 H) 

Ste p 75-3. Preparation of Methvl 2-(3-methoxv -4-nitrophepvlV-2-methvlpropionaniide 
(8-6. CHK-469) 

Through similar procedure to that in Exan:?>le 73-1 excepting using Methyl (3- 
methoxy-4-nitrophenyl)acetate (8-4), Methyl 2-(3-methoxy-4-nitrophenyl)-2- 
methylpropionamide (8-6, CHK-469) having following physicochemical properties was 
synthesized: 

82 % yield, yellow oil 

NMR (CDCI3) 8 7.80 (d, 1 H, 8.5 Hz). 7.00 (d, 1 H, 7 = 2 Hz), 6.96 (dd, 1 H, 
J= 2, 8.5 Hz), 3.93 (s, 3 H), 3.65 (s, 3 H), 1.58 (s, 6 H) 

Step 75-4. Preparation of Methvl 2-(?-Tnethoxv- 4-iiTninf»phenvn-2-methvlpropionamide 
(8-8. CHK-481') 
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Through similar procedure to that in Example 1-2 excepting using 2-(3-methoxy-4- 
mtiophenyl)-2-methylpiopionamide (8-6), Methyl 2-(3-methoxy-4.aminophenyl)-2- 
methylpropionamide (8-8, CHK-481) having following physicochemical properties was 
synthesized: 

82 % yield, yellow oil 

'H NMR (CDCI3) 5 6.75-6.80 (m, 2 H), 6.66 (d, 1 H, J= 8.4 Hz), 3.84 (s, 3 H), 3.63 
(s,3H), 1.54(s,6H) 

Step 75-5. P r« piiration of Methvl 2-f3- m «thnvv-4-(methv1suHbnv1aniino)phenyl)-2- 
methvlpropionatnide rft-lO . CHK-489'> 

Through similar procedure to that in Example 1-3 excepting using Methyl 2-(3- 
methoxy-4-aminopheiiyl)-2-methylpropionamide (8-8), Methyl 2-(3-methoxy-4- 
(methylsulfonylamino)phenyl)-2-methylpiopionamide (8-10, CHK-489) havmg 
following physicochranical properties was synthesized: 

90 % yield, yellow oil 

NMR (CDCI3) 8 7.46 (d. 1 H, 8.4 Hz), 6.95 (dd. 1 H, 7 = 2. 8.4 Hz), 6.88 (d. 
1 H, 2 Hz), 6.75 (bs. 1 H), 3.88 (s, 3 H), 3.67 (s, 3 H). 2.96 (s, 3 H). 1 .57 (s. 6 H) 

Ste p 75-6 Preparation of 2-n-niethGxv-4-fmetfavlsulfony1am ino)phenyl)-2- 
methvlpropionic acid (8- 12. CHK-491) 

Through simUar procedure to that in Example 1-4 excepting using NaOH of Methj^ 
2-(3-methoxy-4-(methylsulfonylamino)phenyl)-2-meaiylpropionamide (8-10) as metal 
salt, 2-(3-methoxy-4-(methylsulfonylamino)phenyl)-2-methylpropionic acid (8-12, 
CHK-491) having following physicochemical properties was synthesized: 

89 % yield, white solid, mp = 122-124 °C 

>H NMR (CDCI3) 6 7.47 (d, 1 H, / = 8.3 Hz), 7.00 (dd, 1 H, 7= 1.8, 8.3 Hz), 6.94 (d, 
1 H, J= 1.8 Hz), 6.78 (bs, 1 H), 3.88 (s, 3 H), 2.96 (s, 3 H). 1.60 (s. 6 H) 

Example 76: Preparation of JV-I2-(3,4-Dimethylbenzyl)-3-pivaloyloxypropyl]-2-[4- 
(methylsulfonylamino)phenyll-2-methylpropionamide (9-1, CHK-520) 

Through similar procedure to that in Example 1-5 excepting using 2-[4- 
(methylsulfonylamino)phenyl]-2-methylpropionic acid (8-11), iV-[2-(3,4- 
Dimethylbenzyl)-3-pivaloyloxypropyl]-2.[4-(methylsulfonylamino)phenyl]-2- 
methylpropionamide (9-1, CHK-520) having following physicochemical properties was 
synthesized: 

89 % yield, yellow solid, mp = 126-130 °C 
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'H NMR (CDCI3) 5 7.34 (dd. 2 a J = 8.3, 1 Hz), 7.18 (d, 2 H, 8.3, 1 Hz), 6.8- 
7.05 (m, 3 H), 6.44 (bs, 1 H), 5.60 (t. 1 H), 3.95 (dt, 1 H), 3.76 (ddd, 1 H), 3.27 (m, 1 H), 
3.08 (m, 1 H), 3.00 (d, 3 H), 2.45-2.65 (m. 2 H). 2.15-2.3 (m, 6 H), 2.05 (m, 1 H), 1.53 
(s,6H), 1.19(d,9H) 

MS (FAB) m/z 517 (MH") 

Example 77: Preparation of iV-I2-(3,4-Dimethylbenzyl)-3-pivaIoyloxypropyll-2-[3- 
fluoro-4-(methylsulfonylaiiiino)pheiiyl]-2-melliylpropionaiiiide (9-2, CHK-543) 

Through sinular procedure to that in Example 1-5 excepting using 2-[3-Fluoro-4- 
(methylsulfonylamino)phenyl]-2-methylpropiomc acid (7-4), iV-[2-(3,4- 
Dimethylbenzyl)-3-pivaloyloxypropyl]-2-[3-fluoro-4-(methylsulfonylamino)phenyl]-2- 
metiiylpropionamide (9-2, CHK-543) having following physicochemical properties was 
synthesized: 

82% yield, white solid, mp = 53-55 "C 

'H NMR (CDCI3) 5 7.52 (dt. 1 H), 6.8-7.2 (m, 5 H), 5.74 (t, 1 H), 4.01 (dt, 1 H). 
3.77 (ddd, 1 H), 3.28 (m, 1 H). 2.95-3.15 (m. 4 H), 2.45-2.65 (m, 2 H), 2.15-2.3 (m, 6 
H), 2.05 (m, 1 H). 1.52 (s, 6 H), 1.20 (d, 9 H) 

MS (FAB) m/z 535 (MH*) 

Example 78: Preparation of iV-I2-(3,4-Dimethylbenzyl)-3-pivaloyloxypropyl]-2-[3- 
methoxy-4-(methylsulfonylamino)phenyl]-2-methylpropionamide (9-3, CHK-493) 

Through similar procedure to that in £xanq}le 1-5 excepting using 2-[3-methoxy-4- 
(metylsiilfonylamino)phenyl]-2-metylpropionacid(8-12), //-[2-(3,4-Dimefliylben2yl)-3- 
pivaloyloxypropyl]-2-[3-methoxy-4-(methylsulfonylamino)phenyl]-2- 
methylpropionamide (9-3, CHK-493) having following physicochemical properties was 
synthesized: 

84% yield, white solid, mp = 100-103 °C 

'H NMR (CDCI3) 8 7.48 (dd, 1 H, J= 8.3, 2 Hz), 6.8-7.05 (m, 5 H), 6.74 (bs, 1 H), 
5.61 (t, 1 H), 3.95 (ddd, 1 H), 3.86 (s, 3 H), 3.75 (ddd, 1 H), 3.26 (m, 1 H), 3.06 (m, 1 
H), 2.96 (d, 3 H), 2.45-2.65 (m, 2 H), 2.15-2.3 (m. 6 H). 2.05 (m, 1 H). 1.54 (s, 6 H), 
1.19 (d, 9 H) 

MS (FAB) m/z 547 (MH*) 

Example 79: Preparation of JV-[3-(3,4-DimetliylphenyI)propyll-2-[4- 
(mefliylsulfonylamino)phenyl]-2-methyIpropionaniide (9-4, CEDK-591) 

Through similar procedure to that in Exan^le 1-5 exciting using 2-[4- 
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(metylsulfonylamino)phenyl]-2-metylpropion acid(8-l 1), ^-[3-(3,4- 

Dimethylphenyl)propyl]-2-[4-(methylsulfonyIamino)phenyl]-2-^ (9- 
4, CHK-591) having following physicochemical properties was synthesized: 

83% yield, white soUd, mp = 138-139 

NMR (CDCI3) 8 7.33 (d, 2 H), 7.19 (d, 2 H), 7.01 (d, 1 H, 7 = 7.5 Hz), 6.8-6.88 
(m, 2 H), 5.17 (bt, 1 H), 3.20 (dd, 2 H), 3.01 (s, 3 H), 2.47 (t, 2 H, J= 7.3 Hz), 2.21 (s, 6 
H), 1.71(m.2H), 1.51(s,6H) 

MS (FAB) m/z 403 (MH*) 

Example 80: Preparation of iV-[3-(3,4-Dimethylphenyl)propyl]-2-[3-fluoro-4- 
(methylsulfonylamino)phenyI]-2-methyIpropionaniide (9-5,CBGK-656) 

Through similar procedure to that in Example 1-5 excepting using 2-[3-Fluoro-4- 
(methylsulfonylaniino)phenyl]-2-methylpropiomc acid (7-4), iV^[3-(3,4- 
Dimethylphenyl)propyl]-2-[3-fluoro-4-<methylsulfonylainino)phenyl]-2- 
methylpropionamide (9-5,CHK-656) having following physicochemical properties was 
synthesized: 

89% yield, white solid, mp = 145-146 °C 

^H NMR (CDCI3) 5 7.53 (t, 1 H, 8.3 Hz), 7.1-7.17 (m, 2 H), 7.02 (d, 1 H), 6.8- 
6.9 (m, 2 H), 6.46 (bs, 1 H), 5.18 (bt, 1 H), 3.23 (dd, 2 H), 3.03 (s, 3 H), 2.49 (t, 2 H, •/= 
7.5 Hz), 2.22 (s, 6 H), 1.74 (m, 2 H), 1.49 (s, 6 H) 

MS (FAB) m/z 421 (MH*) 

Example 81: Preparation of A^-[3-(3,4-DimethylphenyI)propyl]-2-[3-methoxy-4- 
(methylsulfonylamino)phenyl]-2-methylpropionamide (9-6, CHK-600) 

Through similar procedure to that in Exan:q>le 1-5 excepting using 2-(3-methoxy-4- 
(methylsulfonylamino)phenyl)-2-methylpropiomc acid (8-12), iV-[3-(3,4- 
Dimethylphenyl)propyl]-2-[3-methoxy-4-(methylsulfonylamino)phenyl]-2- 
methylpropionamide (9-6, CHK-600) liaving following physicochemical propoties was 
synthesized: 

86% yield, white solid, mp = 93-95 °C 

^H NMR (CDCI3) 5 7.48 (d, 1 H), 6.75-7.05 (m, 6 H), 5.18 (bt, 1 H). 3.85 (s, 3 H), 
3.20 (dd, 2 H), 2.96 (s, 3 H), 2.46 (t, 2 H, /= 7.3 Hz), 2.21 (s, 6 H), 1.71 (m, 2 H), 1.52 
(s,6H) 

MS(EI)m/z432(M:*) 

Example 82: Preparation of 7V-(4-/6/f-ButylbenzyI>-2-[4- 
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(methylsalfonylaniin'o)phenyll-2-me<liylproploiiamide (9-7, CHK-715) 

Through similar procedure to that in Example 1-5 excqjting using 2-(3-methoxy-4- 

(methylsulfonylamino)phenyl)-2-methylpropiomc acid (8-12), A/'-[3-(3,4- 

Dimethylphenyl)propyl]-2-[3-methoxy-4-(methylsulfonylainino)phenyl]-2- 

methylpropionamide (9-6, CHK-600) having following physicochemical properties was 

synthesized: 

92% yield, white solid, mp = 141-143 "^C 

NMR (CX)Cl3) 5 7.36 (d, 2 H, J= 8.5 Hz), 7.31 (d. 2 H, 7= 7.9 Hz), 7.18 (d, 2 H, 

J= 8.5 Hz), 7.07 (d, 1 H, y = 7.9 Hz), 6.40 (bs, 1 H), 5.46 (bt, 1 H), 4.36 (d, 1 H, 5.7 

Hz), 3.00 (s, 3 H), 1.59 (s, 3 H), 1.55 (s, 3 H), 1.30 (s, 9 H) 
MS (FAB) w/z 403 (MH^ 

Example 83: Preparation of A^-(4-/eit-Butylbenzyl)-2-[3-fluoro-4- 
(methyLsuIfonylaniino)phenyl]-2-mefliylpropionamIde (9-8, CHK-655) 

Through similar procedure to that in Example 1-5 excepting using 2-[4- 
(methylsulfonylanmio)phenyl]-2-methylpropionic acid (8-11), iV-(4"ter^ButyIbenzyl)- 
2-[3-fluoro-4-(methylsulfonylanMno)phmyl]-2-methylpropionamide (9-8, CHK-655) 
having following physicochemical properties was synthesized: 

74% yield, white solid, mp = 48-5 1 °C 

^H NMR (CDCI3) 5 7.53 (t, 1 H, J= 8.2 Hz), 7.33 (d, 2 H), 7.17 (d, 1 H), 7.09 (d, 1 
H), 6.45 (bs, 1 H), 5.50 (bt, 1 H), 4.37 (d, 1 H, J= 5,5 Hz), 3.03 (s, 3 H), 1.58 (s, 3 H), 
1.55(s,3H), 1.30(s,9H) 

MS (FAB) m/z 421 (Mtt) 

Example 84: Preparation of iV-(4-/^i*r-Butylbenzyl)-2-[3-methoxy-4- 
(methylsulfonylammo)phenyl]-2-methylpropionamide (9-9, CHK-1001) 

Through similar procedure to that in Example 1-5 excepting using 2-(3-methoxy-4- 
(metiiylsulfonylamino)phenyl)-2-methylpropionic acid (8-12), iV-(4-te7t-Butylbenzyl)- 
2-[3-mettioxy-4-(methylsulfonylamino)phenyl]-2-me1hylpropionamide (9-9, CHK- 
1001) having following physicochemical properties was synthesized: 

76% yield, white solid, mp = 56-58 °C 

^H NMR (CDCI3) 6 7.46 (d, 1 H), 7.30 (d, 2 H), 7.09 (d, 2H), 6.98 (dd, 1 H), 6.83 (d, 
1 H), 6.83 (d, 1 H), 6,77 (bs, 1 H), 5.55 (bt, IH), 4.36 (d, IH), 3.80 (s, 3 H), 2.94 (s, 3H), 
1.59 (s, 6H), 1.29 (s, 9H) 

Example 85: Preparation of l-[3-fluoro-4- 
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(methylsulfonylaniino)phenyl]cyclopropanecarboxylic acid (10-5, CHK-996) 
Step 85-1. Preparation of methyl 2-f3-fluoro-4-mtQphenvnacet ate flO-1, CHK-94T> 

To a stiired slowly solution of nitric acid (1 1 .48mM[, 0.49mL) was added a mixture 
of 3-fluoroplienyl acetate (11.48mM, 1930mg) on the market and H2SO4 (3 mmol) at 0 
°C dropwise. After being stirred for 2 hr, the mixture was diluted with iced-water and 
extracted with ethyl acetate. The combined organic layers were washed with water. The 
residue was purified by flash column chromatography on silica gel using 
EtOAc:hexanes (1:4) as eluant to afford metyl 2-(3-fluoro-4-nitophenyl)acetate (10-1, 
CHK-947). 

76% yield, 321mg 

NMR (CODCla) 5 8.02 (t, 1 H), 7, 15-7.30 (m, 2 H), 3.73 (s, 3H), 3.70 (s, 2 H) 

Step 85-2. Preparation of methvl l-f3-fluoro-4-nitophenvDcvcloprophancarboxvlate 
(10-2. CHK-987) 

To a stirred solution of methyl 2-(3-fluoro-4-nitophenyl)acetate (10-1, 300mg, 1.41 
mmol) in anhydrous THF (6 mL) was added NaH (14.1 mM, 338mg) slowly. The 
mixture was stirred for 10 min and then dibromoethane (7.05mM, 0.6mL) was added. 
The reaction mixture was allowed to be warmed to room temperature for 30 min and 
quenched by saturated NH4CI solution. After aqueous work-up, the residue was purified 
by flash column chromatography with EtOAc:hexanes (1:5) as eluant to afford methyl 
l-(3-fluoro-4-nitophenyl)cycloprophancarboxylate (10-2, CHK-987). 

76% yield, white solid, mp = 56-58 ""C 

NMR (CDCI3) 5 7.47 (dt, 1 H), 7.15-7.30 (m, 2 H), 3.66 (s, 3H), 1.68 (dd, 2H), 
1.19 (dd, 2H) 

Step 85-3. Preparation of methvl l-(4-amino-3-fluorophenvncvcloprophancarboxvlate 
(10-3, CHK-993) 

ThiDugih similar procedure to that in Example 1-2 excepting using methyl l-(3-fluoro-4- 
nitophenyl)cycloprophancaiboxylate (10-2) with the corresponding 4- 
chlorobenzylamine compound as a starting material, methyl l-(4-amino-3- 
fluorophenyl)cycloprophancaxboxylate (10-3, CHK-993) having following 
physicochemical properties was synthesized: 

NMR (CDCI3) 5 6.9-7.0 (m, 2 H), 6.64 (m, 1 H), 3.89 (bs, 2H), 3.65 (s, 3H), 
1.68 (dd,2H), 1.18 (dd,2H) 

Step 85-4. Preparation of Methvl l-f4-aT ninrv.^-f1 uorophenvl)cvclopropanecaifaoxvlate 
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£10:41 

Through similar procedure to that in Example 1-3 excepting using methyl l-(4- 
amino-3-fluorophenyl)cycloprophancarboxylate (10-3) with the corresponding 4- 
chlorobenzylamine compound as a starting material. Methyl l-(4-ainino-3- 
fluorophenyl)cyclopropauecaiboxylate (10-4) having following physicochemical 
properties was synthesized: 

NMR (CDCI3) 5 7.05-7^3 (m, 3 H), 6.51 (bs, 1 H), 3,68 (s, 3H), 3.31 (s, 3H), 
1.77(dd,2H), 1.34 (dd, 2H) 

Step 85-5. Preparation of Methyl l-p-fluoro-4- 

(methvlsu lfnnylatm' no^pheQvllcvclopropanecarboxvlate (lO-S) 

Through similar procedure to that in Example 1-5 excepting using Methyl l-(4- 
amino-3-£luoropheayl)cyclopropanecaiboxylate (10-4) with the corresponding 4- 
chlorobenzylamine compound as a starting material. Methyl l-[3-fluoro-4- 
(methyIsulfonylamino)phenyl]cyclopropanecaiboxylate (10-5) having following 
physicochemical properties was synthesized: 

NMR (CDCI3) 5 7.05-7.25 (m, 3 H), 6.50 (bs, 1 H), 3.30 (s, 3H), 1.76 (dd, 2H), 
1.33(dd,2H) 

MS (FAB) m/z 421 (MH*^ 

Example 86: Preparation of l-[4- 

(Methylsulfonylaniino)phenyl]cyclopropanecarboxylic acid (11-7, CHK-530) 
Step 86-1. Preparation of Methvl l-f4-nitrophenvncvclopropanecaiboxvlate (11-1. 
CHK-52n 

Througji similar procedure to that in Example 85-2 excepting using Methyl (4- 
nitrophenyl)acetate (8-3) as a starting material. Methyl l-(4- 
nitrophenyl)cyclopropanecaiboxylate (U-l, CKDE!:-521) having following 
physicochemical properties was synthesized: 

71 % yield, yellow soUd, mp = 89-91 ^^C 

NMR (CDCI3) 5 8.18 (bd, 2 H), 7.51 (bd, 2 H), 3.65 (s, 3 H), 1.71 (dd, 2 H), 1.24 
(dd,2H) 

Step 86-2. Preparation of Methvl l-f4-fl nninnpbftn vncvclopropanecarboxvlate fll-3. 
CHK-525) 

Through similar procedure to that in Example 1-2 excepting using Methyl l-(4- 
mtrophenyl)cyclopropanecarboxylate (11-1) as a starting material, Methyl l-(4- 
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aminophenyDcyclopiopanecaiboxylate (11-3. CHK-525) having foUowing 
physicochemical propaties was synthesized: 
93 % yield, yellow solid, mp = 62-65 "C 

»H NMR (CDCI3) 6 7.12 (bd. 2 H). 6.63 (bd. 2 H). 3.65 (bs. 2 H). 3.61 (s. 3 H), 1.54 
(dd,2H), 1.13(dd,2H) 

Step 86-3. Preparation of Methyl H4; 

(tnethvlsulf "" Y'''"''""'>P*^g"'^"<^'^^0 P "'P"'°'^^^^^^^ CgK-S27) 

Through similar procedure to that in Example 1-3 exceptmg using Methyl l-(4- 

aminophenyl)cyclopropanecarboxylate (11-3) as a starting material. Methyl l-[4- 

(methylsulfonylamino)phenyl]cyclopropanecaiboxylate (11-5, CHK-527) havmg 

following physicochemical properties was synthesized: 
88 % yield, white solid, mp = 118-120 °C 

'H miR (CDCI3) 6 7.33 (bd, 2 H), 7.15 (bd. 2 H), 6.36 (bs, 1 H), 3.63 (s, 2 H), 3.03 
(s, 3 H), 1.62 (dd, 2 H), 1.17 (dd, 2 H) 

Step §6::3, Preparation of Mftiiyl 

rMethvlsulfnnvlamino'tphenvncvclop m nanecarboxvlic acid (11-7, CHK-530) 

Through similar procedure to that in Example 1-4 excepting using Methyl l-[4- 
(methylsulfonylamino)phenyl]cyclopropanecarboxylate (11-5) as a starting material. 
Methyl l-[4-(Methylsulfonylamino)phenyl]cyclopropanecaiboxyUc acid (11-7, CHK- 
530) having following physicodiemical properties was synthesized: 

98 % yield, yellow soUd, mp = 220-224 "C 

»H NMR pMSO-d<i) 5 9.69 (bs. 1 H, CO2H), 7.26 (bd, 2 H). 7.10 (bd, 2 H), 2.96 (s, 
3 H), 1.41 (dd, 2 H), 1.08 (dd, 2 H) 

Example 87: Preparation of l.[3-Methoxy-4. 

(methylsulfonylamino)phenyl]qrclopropanecarboxylic acid (11-8, CHK-539) 

ftteo 87-1. P m paration of Methvl l-f3-m e thoxv-4-mtronhenvncvclopropanecarboxYlate 

m-2. CHK-528) 

Through similar procedure to that in Example 85-2 excepting using Methyl (3- 
methoxy-4-nitrophenyl)acetate (8-4) as a starting material. Methyl l-(3-methoxy-4- 
nitrophenyl)cyclopropanecarboxylate (11-2, CHK-528) having following 
physicochemical properties was synthesized: 

70% yield, yellow oil 

»H NMR (CDCI3) 8 7.81 (d, 1 H, 7 = 8.3 Hz), 7.07 (d, 1 H, J= 1.5 Hz), 7.00 (dd, 1 
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H, J- 8.3, 1.5 Hz), 3.97 (s, 3 H), 3.65 (s, 3 H), 1.68 (dd, 2 H), 1.23 (dd, 2 H) 

Step 87-2. Preparation of Methvl 1 -fd-aTninn-^- 

methoxvphenvncvclopropanecarboxvlate fll-4. CHK-S3n 

Through similar procedure to that in Example 1-2 excepting using Methyl l-(3- 
methoxy-4-nitrophenyl)cyclopropanecaiboxylate (11-2) as a starting material. Methyl 1- 
(4-amino-3-methoxyphenyl)cyclopropanecaiboxylate (11-4, CHK-531) having 
following physicochemical prop^es was synthesized: 

92% yield, redishoil 

NMR (CDCla) 5 6.6-6.8 (m, 3 H), 3.85 (s, 3 H), 3,77 (bs, 2 H), 3.62 (s, 3 H), 

I. 55 (dd, 2 H), 1.15 (dd, 2 H) 

Step 87-3. Preparation of Methvl l-f3-methoxv-4- 

fmethvlsulfonvlaminoyhenvncvclopropanecarboxvlate fll-6. CHK-534) 

Through similar procedure to that in Example 1-3 excepting using Methyl l-(4- 
aniino-3-methoxyphenyl)cyclopropanecaib6xylate (11-4) as a starting material. Methyl 
1 -[3-methoxy-4-(methylsulfonylamino)phenyl]cyclopropanecarboxylate (11-6, CHK- 
534) having following physicochemical properties was synthesized: 

92% yield, redish oil 

NMR (CDCI3) 6 6.6-6.8 (m, 3 H), 3.85 (s, 3 H), 3.77 (bs, 2 H), 3.62 (s, 3 H), 
1.55(dd,2H), 1.15(dd,2H)^ 

Step 87-4. Preparation of l-r3-Methoxv-4- 

(methvlsulfonvlamino)phenvllcvclopropanecaiboxvlic acid (11-8. CHK-S39) 

Through similar procedure to that in Example 1-3 excepting using Methyl l-[3- 
methoxy-4-(methylsulfonylamino)phenyl]cyclopropanecaiboxylate (11-6) as a starting 
material, l-[3-Methoxy-4-(methylsulfonylamino)phenyl]cyclopropanecarboxylic acid 
(11-8, CHK-539) having following physicochemical properties was synthesized: 

92% yield, redish oil 

NMR (CDCI3) 6 6,6-6.S (m, 3 H), 3.85 (s, 3 H), 3.77 (bs, 2 H), 3.62 (s, 3 H), 
1.55 (dd,2H), 1.15(dd,2H) 

Example 88: Preparation of 7V-[2-(3,4-Dimethylbenzyl)-3-pivaloyloxypropyl]-l-[4- 
(methylsulfonylamino)phenyl]cyclopropanecarboxamlde (12-1, CHK-533) 

Through similar procedure to that in Example 1-5 excepting using l-[4- 
(Methylsulfonylamino)phenyl]cyclopropanecarboxylic acid (11-7) as a starting material. 



75 



/O05003084ffileJ/H:\RequestsVwloQlns\WO05003084.cpc1 



Page 77 of 135 



WO 2005/003084 PCT/KR2004/001641 



A^-[2-(3,4-Dimethylbenzyl)-3-pivaloyloxypropyl]-l-[4- 

(me1hylsulfonylamino)pheayl]cyclopropanecaiboxamide (12-1. CHK-533) having 
following physicodiemical properties was synthesized: 

80 % yield, white solid, mp = 54-56 *'C 

NMR (CDCh) 5 7.38 (d, 2 H. J = 8.3 Hz), 7.21 (d, 2 H. 7 = 8.3 Hz). 6.75-7.05 
(m, 3 H). 6.37 (bs, 1 H), 5.56 (bs, 1 H), 3.93 (m, 1 H). 3.76 (m. 1 H). 3.27 (m, 1 H). 
2.95-3.1 (m, 4 H). 2.4-2.6 (m. 2 H), 2.15-2.3 (m, 6 H). 2.05 (m, 1 H), 1.58 (m. 2 H), 
1.17 (s. 9 H), 1.00 (m, 2 H) 

MS a?AB) m/i 515 (MH*) 

Example 89: Preparation of iV-[2-(3,4.Dimethylbenzyl)-3-pivaloyloxypropyll-l-l3. 
fluoro-4-(methylsuifonyIainino)phenyllcyclopropanecarboxamide (12-2, CHK-538) 

Through similar procedure to that m Example 1-5 excepting using l-[3-Huoro-4- 
(methylsulfonylamino)phenyl]cyclopropanecaiboxyUc acid (10-6) as a starting niaterial. 
//-[2-(3,4-Dime11iylbenzyl)-3-pivalo)4oxypropyl]-l-[3-fluoK)-4- 
(methylsulfonylaniino)phenyl]cyclopropanecarboxamide (12-2. CHK-538) having 
following physicochemical properties was synthesized: 

white solid, mp.= 55-56 °C 

'H NMR (CDCI3) 5 7.48 (t, 1 H), 7.1-7.2 (m, 2 H), 6.75-7.05 (m, 3 H). 6.39 (bs. 1 
H), 5.58 (bs. 1 H), 3.92 (m. 1 H). 3.77 (m. 1 H). 3.25 (m. 1 H), 2.9-3.1 (m. 4H). 2.4-2.6 
(m. 2 H). 2.15-2.3 (m, 6 H), 2.07 (m. 1 H). 1.58 (m. 2 H). 1.18 (s, 9 H). 1.02 (m. 2 H) 

MS (FAB) m/z 533 (MH*) 

Example 90: Preparation of A^-[2-(3,4-Dimethylbenzyl)-3-pivaloyloxypropyIl-l-[3- 
methoxy-4-(methylsulfonylamino)phenyllcyclopropanecarboxaniide (12-3, CHK- 

541) 

Through similar procedure to that in Example 1-5 excepting using l-[3-fluoro-4- 
(methylsulfonylammo)phenyl]cyclopropanecarboxyUc acid (10-6) as a starting material. 
JV-[2-(3,4-Dimethylbenzyl>3-pivaloyloxypropyl]-l-[3-methoxy-4- 
(methylsulfonylamino)phenyl]cyclopropanecaiboxamide (12-3. CHK-541) having 
following physicochemical properties was synthesized: 

82 % yield, white solid, mp = 66-68 °C 

'H NMR (CDCI3) 5 7.50 (dd, 1 H, J = 8.3, 1.3 Hz). 6.75-7.05 (m. 6 H), 5.65 (bt. 1 
H). 3.94 (m. 1 H). 3.90 (s. 3 H), 3.76 (m. 1 H). 3.29 (m. 1 H). 2.9-3.1 (m, 4 H), 2.4-2.6 
(n^ 2 H). 2.15-2.3 (m. 6 H). 2.05 (m. 1 H). 1.58 (m. 2 H). 1.16 (d, 9 H), 1.02 (m, 2 H) 

MS (FAB) »i/z 545 (NOI^ 
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Example 91: Preparation of iV.I3-(3,4.1>imethylpheiiyl)propyll-l-l4- 
(methylsulfonylamino)phenyllcyclopropanecarboxamide (12-1, CHK-590) 

Through similar procedure to that in Example 1-5 excepting usmg 1-14- 
(Methylsulfonylamino)phenyl]cyclopropanecarboxyUc acid (11-7) as a startmg matenal. 
JV-[3-(3,4-Dimethylphenyl)propyl]-l-[4- 

(methylsulfonylainino)phenyl]cyclopropanecarboxamide (12-4, C3IK-590) having 
following physicochemical properties was synthesized: 
8 1 % yield, white solid, mp = 127-128 •*€ 

»H KMR (CDCla) 5 7.37 (m. 2 H, /= 8.3 Hz), 7.19 (m. 2 H, 7= 8.3 Hz). 6/75-7.05 
(m 3 H), 6.40 (bs, 1 H). 5.25 (bs. 1 H). 3.17 (dd, 2 H), 3.06 (s, 3 H), 2.46 (t, 2 H. 
7.3 Hz). 2.21 (s. 6 H). 1.68 (m, 2 H), 1.59 (dd, 2 H), 0.99 (dd, 2 H) 

MS (FAB) m/z 401 (MH*) 

Example 92: Pi^paration of iV.I3-(3,4-DimethylphenyDpropyll-l-l3-fl»or«-4. 
(methylsiilfonyIamlno)phenyllcycIopropanecarboxamide(12-5) 

Through similar procedure to that in Example 1-5 excepting using l-[3-fluoro-4- 
(methylsulfonylamino)phenyl]cyclopropanecaiboxyUc acid (10-6) as a startmg matenal, 
;V^-[3-(3,4-Dimethylphenyl)propyl]-l-[3-fluoro-4- 

(methylsulfonylamino)phenyl]cyclopropanecarboxamide (12-5) havmg foUowmg 
physicochemical properties was synthesized: 
81 % yield, white solid, mp = 127-128 "C 

>H NMR (CDCU) 5 7.50 (t. IH), 7.1-7.2 (m. 2 H), 6.8-7.1 (m, 3 H). 6.40 C^s. 1 ^. 
5.30 (bs. 1 H). 3.16 (dd, 2 H). 3.05 (s. 3 H). 2.48 (t. 2 H), 2.25 (s, 6 H). 1.69 (m, 2 H). 
1.60(m,2H).1.00(dd,2H) 

MS (FAB) w/z 419 (MH*) 

Example 93: Preparation of JV.l3-(3.4-Dimethylphenyl)propyll-l-[3-methoxy-l- 
(methylsulfonyIamino)phenyllcyclopropanecarboxamide(12-6,CHK-632) 

Through similar procedure to that in Example 1-5 excepting using l-[3-Methoxy-4- 
(methylsulfonylamino)phenyl]cyclopropanecarboxyUc acid (11-8) as a starting matenal, 
7/-[3-(3,4-Dimethylphenyl)propyl]-l-[3-methoxy-4- 

(methylsulfonylamino)phenyl]cyclopropanecaiboxamide (12-6. CHK-632) havmg 
foUowing physicochemical properties was synthesized: 
87 % yield, white solid, mp = 88-89 °C 

»H NMR (CDQa) 8 7.50 (d, 1 H. J= 8.1 Hz). 6.75-7.05 (m. 6 H). 5.34 (t. 1 H), 3.88 
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(s, 3 H). 3.18 (dd. 2 H). 3.00 (s. 3 H). 2.47 (t. 2 H. /= 7.5 Hz). 2.21 (s. 6 H). 1.69 (m. 2 
H^. 1.59 (dd, 2 H). 1.01 (dd, 2 H) 
MS (FAB) m/z 431 (MH*) 

Example 94: Preparation of iV.(4...rt-ButylbenzyD-l-I4- 

(methylsulfonylamino)pIienyl]cyclopropanecarboxamide(12-7,CHK-719) 

Through similar procedure to that in Example 1-5 excepting usmg l-[4- 
(Methylsulfonylamino)phenyl]cyclopropanecaiboxyUc acid (11-7) as a starting matenal, 
N<4-^er^Butylbenzyl)-l-[4Kmethylsulfonylamino)phenyl]cyclopropanecarboxamlde 

(12-7. CHK-719) having following physicochemical properties was synthesized: 
90 % yield, white solid, mp = 200-203 °C 

»H NMR (DMSO-d.) 5 9.75 (bs, 1 H). 4.15 (d. 2 H. J= 6 Hz). 2.98 (s. 3 H). 1.32 
(dd, 2 H). 1.25 (s, 9 H), 0.94 (dd, 2 H) 
MS (FAB) w/z 401(MH*) 

Example 95: Preparation of Ar-(4-r.rt.Butylbenzyl)-l.I3-fluoro-l- 
(methylsulfonylamino)phenyllcyclopropanecarboxamide (12-8, CHK-998) 

Through similar procedure to that in Example 1-5 exceptmg using Methyl l-[3- 
fluoro-4-(methylsulfonylamino)phenyl]cyclopropanecarboxylate (10-5) as a startmg 
^^^^^ A/L(4-fert-Butylbenzyl)-l-[3-fhioro-4- 
(methykulfonylamino)phenyl]cyclopropanecarboxaniide (12-8, CHK-998) having 
following physicochemical properties was synthesized: 

90 % yield, white soUd, mp = 200-203 °C 

'H NMR (CDCI3) 5 9.75 (bs, 1 H), 4.15 (d, 2 H, 6 Hz). 2.98 (s, 3 H). 1.32 (dd. 2 
H), 1 .25 (s. 9 H). 0.94 (dd, 2 H) 
MS (FAB) m/z 401 (MH^ 

Example 96: Preparation of , JV.(4-tert-Butylbenzyl)-l-[3-methoxy-4- 
(methylsiilfonylamino)phenylIcyclopropanecarboxamide (12-9, CHK-718) 

Through similar procedure to that in Example 1-5 excepting using l.[3-Methoxy-4- 
(methylsulfonyIamino)phenyl]cyclopropanecarboxyUc acid (11-8) as a starting matenal, 
i\^(4-ter<-Butylbenzyl)-l-[3-methoxy-4- 

(methylsulfonylamino)phenyl]cyclopropanecarboxamide (12-9, CHK-718) havmg 
foUowing physicochanical properties was synthesized: 
90 % yield, white solid, mp = 200-203 **C 

'H miR (CDCI3) § 7.48 (d, 1 H), 7.31 (bd, 2 H). 7.09 (bd, 2 H), 7.03 (dd, 1 H), 
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6.94 (bs. 1 H), 6.80 (bs. 1 H). 5.67(bt. 1 H). 4.36 (d. 2 H). 3.86 (s. 3 H). 2.97 (s. 3 H). 
1.65 (dd. 2 H), 1.29 (s. 9 H). 1.06 (dd. 2 H) 
MS(FAB)»i/z431(MH*) 

Example 97: Preparation on.l4.(Methylsalfonylamino)phenyllethyl anune (IS-U, 
LJO-302) /,»«Tir>-9Q8^ 

solution of 4'-aminoacetcpheaon (10 rmnol) in pyridine (10 mL) at 0 C 
was treated with methanesulfonyl chloride (15 mmol) and stirred at room temperature 
Z^-n.. reaction mixture was diluted with H.O and extracted with EtOAc several 
ZTZ combined organic layers were washed with H.O and brin. drred o,.r 
7So. filtered, and the fU^te was concentrated in vacuo. ^ ^^^'^ -^^^^^J 
flih column chromatography on silica gel using EtOAc:hexanes to afford 4 - 
(Methylsulfonylamino)acetophenone (13-5, UO-298). 

™<^C;)T7^(*^H..= 2.6.8H.).7.^(dd..H...2.e.SH.,6.^ 
(bs. 1 H). 3.10 (s, 3 H). 2.59 (s, 3 H) 

mixture of 4'-(Methylsulfonylamino)acetophenone (13-5. 5 mmol) and 
hydxoxylamine hydrochloride (0.695 g. 10 mmol) in pyridine (5 mL) was heated at 70 
^^^r3h.I^erltionmixture was cooled to room temperat.e,dUutedwrd.H^^^^ 

extracted with EtOAc several times. Hie combined organic layers were washed with 
grille, dried over MgSO. filtered, and the filtrate was concen^ed in .acuo. 

residue ;as purified by flash column chromatogn^hy on ^ 
ElOAc:hexanes (1:1) as eluant to 4'-(Methylsulfonylamino)acetophenone oxmie (13-8. 

LJO-299). 

91% yield, white solid, mp = 1 80 TC ^ , ^« j o n ^- o 

'HNMR (CDCla) S. 7.65 (dd, 2 H, J = 2. 6.6 Hz.). 7.29 (s. 1 H). 7.20 (dd, 2 H. J- 2. 

6.8 Hz), 6.43 (bs. 1 H). 3.03 (s. 3 H). 2.26 (s. 3 H) 
gfa p 07-!^. Prepa ration of 1- 

^A suspension of 4--(Methylsulfonylamino)acetopheaone oxime (13-8 5 mmol) ^d 
10% pXium on carbon (150 mg) in MeOH (25 mL) was treated with concentrated 
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hydrochloric acid (10 drops) was hydrogenated under a balloon of hydrogen for 6 h. 
The reaction mixture was neutralized with solid NaHCOa, filtered and the filtrate was 
concentrated in vacuo. The residue was purified by flash column chromatography on 
silica gel using CH2Cl2:MeOH as eluant to afford 1 -[4- 
(Methylsulfonylamino)phenyl]ethyl amine (13-11, LJO302). 
99% yield, white solid, mp = 211 t) 

NMR (CDCI3) 5 7.35 (d, 2 H, J= 8,6 Hz), 7.18 (d, 2 H, J= 8.6 Hz), 4.13 (q, 1 H, 
J= 7 Hz), 3.00 (s, 3 H), 1.37 (d, 3 H, J= 7 Hz) 

Example 98: Preparation of l-[3-Fluoro-4-(methylsulfonylamino)phenyl]ethyl 
amine (13-12, MK-232) 

Step 98-1. Preparation of jV"f2"Fluoro-4-iodophenvl)methanesulfonamide (13-3. SH-14) 
Tbrou^ sinoilar procedure to that in Example 97-1 excepting using 2-Fluoro-4- 
iodoanylin (13-1) as a starting material, iVK2-Fluoro-4-iodophenyl)methanesulfonamide 
(13-3, SH-14) having following physicochemical properties was synthesized: 
96% yield, white solid, mp = 123 ""C 

^H NMR (CDCI3) 5 7.43 (bd, 2 H), 7.26 (t, 1 H, J= 8.3 Hz), 6.58 (bs, 1 H), 2.97 (s, 
3H) 

Step 98-2. Preparation of 3'-Fluoro-4'-fmethvlsulfonvlaniino'>acetophenone (13-6. LJO- 
363^ 

A mixture of iV-(2-Fluoro-4-iodophenyl)methanesulfonamide (13-3, 5 mmol) and 
palladium(II)acetate (0.1 5nM, 0.034g), 1,3-bisdiphenyl phosphinoprophan (03niM, 
0.124g), thallium(I)acetate (5.5mM, 1.450g) and butylvinyl ether (lOmM, 1.3inL) in 
DMF (10 mL) was heated at 95 for 19 h. The reaction mixture was cooled to room 
temperature, diluted with THF, treated with 10% HCl (lOmL) and stirred at room 
temperature. A mixture was dilluted with EtOAc, washed with ammonium chloride 
solution three times and concentrated in vacuo. The residue was purified by flash 
column chromatography on silica gel using EtOAc:hexanes as eluant to 3'"Fluoro-4'- 
(methylsulfonylamino)acetophenone (13-6, LJO-363). 

78% yield, yellow solid, mp = 141 °C 

^H NMR (CDCI3) 5 7.65-7.80 (m, 3 H), 6.89 (bs, 1 H), 3.12 (s, 3 H), 2.59 (s, 3 H) 

Step 98-3. Preparation of 3'-fluoro-4'-fmethvlsulfonvlamino^acetophen nrie nviTne f1?-9, 
LJO-32T> 

Through similar procedure to that in Example 97-2 excepting using 3*-Fluoro-4'- 
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(me&ylsulfonylamm6)acetophenone (13-6) as a starting material, 3'-fluoro-4'- 
(niethylsulfonylamino)ac6tophenone oxime (13-9, LJO-327) having following 
physicochemical properties was synthesized: 
87% yield, white soUd, mp = 173 "^C 

NMR (CDCI3) § 7.59 (t, 1 H, J= 8.3 Hz), 7.4-7.52 (m. 2 H), 6.60 (bs, 1 H), 3.05 
(s,3H), 2.25 (s, 3 H) 

Step 98-4. Preparation of l-r3-Fluoro-4-(methvlsulfonvlamino)phenvl1ethvl amine f 13- 
12.MK-232^ 

Through similar procedure to that in Example 97-3 excepting using 3'-fluoro-4'- 
(methylsulfonylamino)acetophenone oxime (13-9) as a starting material, 3'-Fluoro-4-. 
(methylsulfonylamino)pheayl] ethyl amine (13-12, MK-232) having following 
physicochemical properties was synthesized: 

98% yield, white solid, mp == 160-167 t: 

NMR (CD3OD) 5 7.45 (t, 2 H, /= 8.2 Hz), 7.24 (dd, 1 H, ^ = 11.5, 2 Hz), 7.18 
(dd, 1 H, J- 8.3, 2 Hz), 4.15 (q, 1 H, 7= 7 Hz), 2.97 (s, 3 H), 1.43 (d, 3 H, J= 7 Hz) 

Example 99: Preparation of l-[3-CMethoxycarbonyl)-4- 

(methylsulfonylamino)phenyl]ethyl amine (13-13, YHS-1 81) 

Step 99-1. Preparation of A^-f2-Fluoro-4-iodophenvnmethanesulfonanjdde (13-3, SH-14') 
A solution of 2-amino-4-iodinebenzonic acid (11 mM) in MeOH (50 mL) was 
added HCl (20 mmol) and H2SO4 (2mmol). The reaction mixture was refluxed and 
concentrated for a night, diluted with NaHCOa and filtered with MgS04 several times. 
The combined organic layers were washed with water, dried over MgS04, filtered, and 
the filtrate was concentrated in vacuo. The residue was purified by flash column 
chromatography on silica gel using EtOAc:hexanes to afford iV-(2-Fluoro-4- 
iodophenyl)methanesulfonamide (13-3, SH-14). 
50% yield 

(13-2) ^H NMR (C3DCI3) 5 8,34 (d, 1 H, 7 = 2.2 Hz), 7.80 (dd, 1 H, •/= 2.2, 8.8 Hz), 
7.50 (d, 1 H, J= 8.8 Hz), 3.93 (s, 3 H), 3.04 (s, 3 H) 

(13^) ^H NMR (CDCI3) § 8.34 (d, 1 H, 2.2 Hz), 7.80 (dd, 1 H, J= 2.2, 8.8 Hz), 
7.50 (d, 1 H, J- 8.8 Hz), 3.93 (s, 3 H), 3.04 (s, 3 H) 

Step 99-2. Preparation of 3-flVIethoxvcarbonvlM'-fmethvlsulfonvlamino'^acetophenone 
fl3-7,YHS-176^ 

Through similai- procedure to that in Example 98-2 excepting using iV-[4-Iodo-2- 
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(methoxycaAonyl)phenyl]methanesulfonainide (13-4, YHS-27) as a starting material, 
3-(Methoxycaibonyl)-4'-(methylsiilfon34aimno)acetoph^^ (13-7, YHS-176) having 
following physicochemical properties was synthesized: 
60% yield, pale yellow solid, mp = 112-115 °C 

NMR (CDCI3) 5 8.67 (d, 1 H, /= 2 Hz), 8.14 (dd, 1 H, J= 2, 8.6 Hz), 7.82 (d, 1 
H, y = 8.6 Hz), 3.99 (s, 3 H), 3.15 (s, 3 H), 2.61 (s, 3 H) 

Step 99-3. Preparation of 3'-flVIethoxvcarbonvV4*-(methvlsulfon ylMiiinQ^ acetophenone 
oxime (13-10. YHS-1 80^ 

Through similar procedure to that in Example 97-2 excepting using 3- 
(Methoxycarbonyl)-4'-(methylsulfonylamino)acetophenone (13-7) as a starting material, 
3*-(Methoxycarbony)-4'-(methylsulfonylamino)acetophenone oxime (13-10, YHS-180) 
having following physicochemical properties was synthesized: 

82% yield, white soUd, mp = 136-137 ''C 

NMR (CDCI3) S 10.54 (bs, 1 H), 8.32 (d, 1 H, J= 2.2 Hz), 7.85 (dd, 1 H, J= 2.2, 
8.8 Hz), 7.76 (d, 1 H, J= 8.8 Hz), 3.96 (s, 3 H), 3.09 (s, 3 H), 2.29 (s, 3 H) 

Step 99-4. Preparation of 1 -[3-(Methoxvcarbonvl)-4- 

(methvlsulfonvlamino^phenvllethvl amitie (1.^- 13. YHS-lSl) 

Through similar procedure to that in Exanq>le 97-3 excepting using 3*- 
(Methoxycarbony)-4'-(methylsulfonylamino)acetophenone oxime (13-10) as a starting 
material, l-[3-(Methoxycarbonyl)-4-(methylsulfonylamino)phenyl]ethyl amine (13-13, 
YHS-1 81) having following physicochemical properties was synthesized: 

65% yield, colorless oil 

^H NMR (CDCI3) 8 8.07 (d, 1 H, J= 2.2 Hz), 7.70 (d, 1 H, 7= 8.6 Hz), 7.58 (dd, 1 
H, y = 2.2, 8.6 Hz), 4.18 (q, 1 H, J= 6.6 Hz), 3.94 (s, 3 H), 3.05 (s, 3 H), 1.41 (d, 3 H, / 
= 6.6 Hz) 

Example 100: Preparation of l-[3-Meihoxy-4-(methylsulfonylamlno)phenyllethyl 
amine (14-3, CHK-570) 

Step 100-1. Preparation of Benzyl N-fl -f 3-methoxv-4- 

(methvlsulfonvlamino'>phenvl"|etfavl>carbamate (14-1. CHK-567) 

A 2-(3-methoxy-4-mefliylsulfonylamino)propion acid (260mg) in toluene (4 mL) 
was added diphenylphosphoryi azido (0.25 mL), triethylamine (0.33 mmol), was 
refluxed for 30 min, treated with benzylalchol (1.5 mL) The reaction mixture was 
refluxed for 5 hr. The combined organic layers were concentrated in vacuo. The residue 
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was purified by flash cotamn chromatography on silica gel using EtOAc:hexanes to 
afford Benzyl iVi{l-[3-melhDxy-4-(methylsulfonylainino)phenyl]ethyl} carbamate (14-1, 

CHK-567). 

72% yield, yellow oil 

^MR (CDCI3) 5 7.47 (d, 1 H, J = 8.3), 7.34 (bs, 5 H), 6.90 (bd, 1 H, y= 8.3), 
6.85 (bs. 1 H). 6.73 (bs, 1 H), 5.08 (dd of AB. 2 H), 5.02 (bs, 1 H). 4.81 (m, 1 H), 3.86 
(s, 3 H). 2.94 (s, 3 H), 1.47 (d, 3 H, 6.8 Hz) 

Ste p 100-2. Preparation of 1-r3-Methoy y-4-rniethvlsu1fr.tiYlaniinnVhenvnethv1 amine 
^14-3. CHK-570) 

Through similar procedure to diat in Example 1-2 excepting using Benzyl iV-{l-[3- 
methoxy-4-(methylsulfonylamino)phenyl]ethyl} carbamate (14-1) as a starting material, 
■in3-Methoxy-4-(mefliylsul&nylamino)phenyl]ettiyl amine (14-3, CHK-570) having 
following physicochemical properties was synthesized: 

97 % yield, colorless oil 

NMR (CDCI3) 5 7.45 (d, 1 H, J= 8.3), 6.97 (d, 1 H, J= 1.7 Hz), 6.90 (dd, 1 H. / 
= 1.7, 8.3 Hz). 4.13 (q, 1 H. J= 6.8 Hz). 3.90 (s, 3 H), 2.94 (s, 3 H). 1.38 (d, 3 H, J= 
6.8 Hz) 

Example 101: Preparation of l-[3-Chloro-4-(methylsulfonylamlno)phenyllethyl 
amine (14-4) 

Step 101-1. Pr e p^iration of Benzvl A^-(l-r3-Chloro-4- 

(methvlsulfonvlammotphenvllethvU carbam ate fl4-2') 

The Benzyl iV^{l-[3-Chloro-4-(methylsulfonylamino)phenyl]ethyl}carbamate (14-2) 

was prepared by the similar procedure with that described in above Example 100-1. 

'H MMR (CDCI3) 6 7.47 (d, 1 H), 7.34 (bs, 5 H), 6.90 (bd, 1 H). 6.85 (bs, 1 H). 6.73 
(bs, 1 H), 5.08 (dd of AB, 2 H). 5.02 (bs, 1 H), 4.81 (m, 1 H), 3.86 (s, 3 H). 2.94 (s, 3 H), 
1.47 (d, 3 H) 

Step 101-2. PreparatioTi of i.r3-Chlnro-4-fmet b Y'°"1f""v'a^"T"°'>phenvllethvl amine 
fl4-4) 

Through similar procedure to that in Example 1-2 excepting using Benzyl ^-{l-[3- 
Chloro-4-(methylsulfonylamino)phenyl]ethyl}carbamate (14-2) as a starting 
materiahn3-Chloro-4-(melhylsulfonylamino)phenyl]ethyl amine (14-4) having 
following physicochemical properties was synthesized: 

•H NMR (CDCI3) 6 7.53 (d. 1 H), 7.00 (d, 1 H). 6.92 (dd, 1 H), 4.15 (q. 1 H), 2.96 
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(s,3H), 1.40(d,3H) 

Example 102: Preparation of iV-(4-/-Butylbeiizyl)-iV-{l-[4- 
(methyIsuIfonylamiDo)phenyl]ethyl} thiourea (15-1, LJO-328) 

A mixture of l-[4-(Methylsulfonylamino)phenyl]ethyl amine (13-11, 1 mmol) and 
isothiocyanate (1 mmol) in DMF (2 mL) was stirred at room temperature for 2 h. The 
reaction mixture was diluted with H2O and extracted with EtOAc several times. The 
combined organic layers were washed with H2O and brine, dried over MgS04, filtered, 
and the filtrate was concentrated in vacuo. The residue was purified by flash column 
chromatography on silica gel with EtOAc-.hexanes (1:1) as eluant to iV-(4-/- 

Butylbenzyl)-7/'-{l-[4-(methylsulfonylainino)phenyl]ethyl} thiourea (15-1, LJO-328) 
93% yield, white solid, mp = 175 t! 

*H NMR (CDCI3) 5 7.50 (t, 1 H, 8.04 Hz), 7.36 (d, 2 H), 7.14 (d, 2 H), 7.0-7.05 
(m, 2 H), 6.48 (s, 1 H), 5.95 (bs, 2 H), 5.17 (bs, I H), 4.56 (d, 2 H, y= 5.1 Hz), 3.02 (s, 
3 H), 1.46 (d, 3 H, J= 6.8 Hz), 1.31 (s, 9 H) 

MS (FAB) m/z 438 (MSt) 

Example 103: Preparation of iV-(4-/-Butylben2yI)-iV-{l-(3-fluoro-4- 
(methylsulfonylamino)phenyl]ethyl}thiourea (15-2, CHK-992) 

Througji similar procedure to that in Example 102 excepting using Methyl 2-amino- 
5-iodobenzoate (13-2) as a starting material, 7/-(4-/-.Butylbenzyl)-A^-{l-[3-fluoro-4- 
(methylsulfonylamino)phenyl]ethyl}thiourea (15-2, CHK-992) having foUowiog 
physicochemical properties was synthesized: 

92% yield, white soUd, mp = 165 t: 

'H NMR (CDCI3) 5 7.59 (d, 1 H), 7.36 (d, 2 H), 7.32 (d, 1 H), 7.1-7.18 (m, 3 H), 
6.75 (s, 1 H), 5.93 (bs, 1 H), 5.16 (bs, 1 H), 4.57 (bs, 1 H), 3.00 (s, 3 H), 1.46 (d, 3 H), 
1.31 (s, 9 H) 

MS (FAB) m/z 455 (MH^ 

Example 104: Preparation of iV-(4-/-Butylbenzyl)-iV-{ l-[3.methoxy-4- 
(methylsulfonylamino)phenyl]ethyl}thiourea (15-3, CHK-575) 

Through similar procedure to that in Example 67 excepting using l-[3-Methoxy-4- 
(methylsulfonylamino)phenyl]ethyl amine (14-3) as a starting material, N-(4-t' 
Butylbenzyl)-Ar-{ 1 -[3-methoxy-4-(methylsulfonylamino)phenyl]ethyl} thiourea (15-3, 
CHK-575) having following physicochemical properties was synthesized: 

91% yield, white solid, mp = 80-82 V 
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•h NMR (CDCI3) § 7.46 (d, 1 H, /= 8.04 Hz), 7.31 (d, 2 H), 7.03 (d, 2 H). 6.75- 
6.85 (m, 3 H), 6.14 (bs, 2 H), 5.80 (bs, 2 H), 4.93 (bs, 1 H), 4.58 (ddd of AB. 2 H), 3.83 
(s, 3 H), 2.94 (s, 3 H), 1.49 (d, 3 H. 6.6 Hz), 1.30 (s. 9 H) 

MS (FAB) m/z 450 (MH*) 

Example 105: Preparation of JV-(4-<-ButylbenzyI)-JV-{l-[3-(methoxycarbonyl)-4- 
(methylsiilfonylaiiimo)phaiyl]ethyl}tliiourea (15-4, YHS-187) 

Through similar procedure to that in Example 102 ^cqiting using 7sK2-Fluoio-4- 
iodophenyl)methanesuLfonamide (13-3) as a starting material, iV-(4-/-Butylbenzyl)-A''- 
{l-[3-(methoxycaibonyl)-4-(methylsulfonylamino)phenyl]ethyl}thiourea (15-4, YHS- 
187) having following physicochemical properties was synthesized: 

70% yield, white solid, mp = 132-135 °C 

'H NMR (CDCI3) 5 7.99 (d, 1 H. 7= 2.2 Hz). 7.31 (d, 1 H, 7 = 8.6 Hz), 7.41 (dd, 1 
H, y= 8.6, 2.2 Hz). 7.33 (d, 2 H), 7.11 (d, 2 H). 6.04 (bs. 1 H), 5.90 (bs, 1 H), 5.15 (bs. 
1 H), 4.58 (s, 2 H), 3.94 (s, 3 H), 3.05 (s, 3 H), 1.48 (d, 3 H, 7= 6.8 Hz), 1.30 (s. 9 H) 

MS (FAB) m/z 478 (MH*) 

Example 106: Preparation of A^-(4-<-ButyIbenzyl)-iV-{l-[3-carboxy-4- 
(methylsiiifonylamino)phenyl]ethyl}tliiourea (15-5, YHS-209) 

Througji similar procedure to that in Example 1-4 excepting using N^A-t- 
Butylbenzyl)-;V-{ l-[3-(methoxycaibonyl)-4- 

(methylsulfonylamino)phenyl]ethyl}thiourea (15-4) as a starting material, i\r-(4-N 
Butylbenzyl)-//'-{ l-[3-carboxy-4-(mefliylsulfonylaniino)phenyl]ethyl} thiourea (15-5, 
YHS-209) having following physicochemical properties was synthesized: 
72% yield, white soUd, mp = 189-192 °C 

*H NMR (CD3OD) 8 8.00 (d. 1 H, 7= 2.2 Hz). 7.49 (d, 1 H, J= 8.6 Hz). 7.35 (dd, 1 
H, J= 8.6, 2.2 Hz), 7.22 (d, 2 19, 7.04 (d, 2 H). 6.78 (bs, 1 H), 5.34 (bs. 1 H), 4.64 (d, 1 
H, J= 14 Hz), 4.47 (d, 1 H. y = 15 Hz). 2.88 (s. 3 H). 1.38 (d. 3 H, 7 = 7 Hz). 1.19 (s. 9 
H) 

MS (FAB) m/z 464 (MH*) 

Example 107: Preparation of iV-(4-f-Butylbenzyl)-JV-{(li?)-l-[4- 
(methylsuifony]amlno)phenyI]etliyl}thioni«a (16-5, SU-388) 

Sta> IflZiL Preparation of J/-f4-f-Butylbenzvn-Ar-friJg'>-t-(4- 

nitrophenvnetfavllthiourea (16-1. SU-354'> 

To a stirred solution of (R or S)-ciwnefliyl-4-nitrobenzyl amine hydrochloride (203 
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mg, 1 mmol) in anhydrous CH2CI2 (10 mL) was added triethylamine (0.28 mL, 2 nmol) 
at room temperature. When the reaction mixture became clear, isothiocyanate (1 mmol) 
was added and stirred ovemignt at room temperature. The mixture was ev^orated by 
rotary evaporator and the residue was purified by flash column chromatography on 
silica gel with EtOAcihexanes as eluant to JV-(4-^-Butylbenzyl)-iV'-{(l/?)-l-[4- 
(methylsulfonylanimo)phenyl]efliyl} thiourea (16-5, SU-388). 
98% yield, a sticky colorless oil 

NMR (CDCI3) 8 8.12 (d, 2 H, 8,76 Hz), 7.34 (bd, 4 H), 7.14 (d, 2 H, 8.0 
Hz), 6.21 (bs, 2 H), 5.37 (bs, 1 H), 4.54 (m, 2 H), 1.47 (d, 3 H, J= 7.05 Hz), 1.30 (s, 9 
H) 

Step 107-2. Preparation of iV-(4-^ButvlbenzvlVA^-^fli^Vl■f4- 

aminophenvnethvlltfaiourea (16-3. SU-3S8^ 

Alu m inium foil (0.05 mm thick, 406 mg, 15 nmaol) was roughed with sand paper, 
cut into 0.5 cm squares, and weighed in the reaction flask, The aluminium was etched 
with 5% KOH hydroxide solution until vigorous evolution of H2 occurred and then the 
basic solution was removed by decantation. The Al was rinsed with H2 and covered with 
0.5% HgCl2 solution for 2 min. The HgCk solution was poured off and the Al was 
washed with H2O, HgCl2 solution was reintroduced for 2 min and the solution was 
decanted away. Al was washed with H2O followed by ethanol and diethyl ether several 
times. A solution of nitro (0.5 mmol) in diethyl ettier (5 mL) was added to the fireshly 
prepared amalgam and then a drop of H2O was introduced and the mixture was refluxed 
for 10 minutes. After the reaction was completed by TLC, the mixture was concentrated 
in vacuo. The residue was purified by flash column chromatography on silica gel with 
EtOAc:hexanes as eluant to Ar-.(4-r"Butylbenzyl)-A^"[(li^)-l-(4- 
aminophenyl)ethyl]thiourea (16-3, SU-358). 

67% yield, a faint yellow oil 

^H NMR (CDCI3) 07.29 (d, 2 H, 8.3 Hz), 7.04 (d, 2 H, •/= 8.3 Hz), 6.99 (d, 2 H, 
7= 8.04 Hz), 6.63 (d, 2 H, J= 8.3 Hz), 6.16 (bs, 1 H), 5.73 (bs, 1 H), 4.69 (bs, 1 H), 
4.60 (d, 2 H, J= 4.86 Hz), 3.69 (bs, 2 H), L45 (d, 3 H, /= 6.84 Hz), 1.30 (s, 9 H) 

step 107-3. Preparation of jV-f4-^ButvlbenzvlVi^r-(fli^Vl-r4- 

fmethvlsulfonvlamino^phenvlletfavn thiourea (16-5. SU-388^ 

A cooled solution of iV-(4-/-Butylbenzyl>-iV-[(lJ?)-l-(4-aminophenyl)ethyl]thiourea 
(16-3, 0.25 mmol) in pyridine (2 mL) at 0 ®C was treated with methanesulfonyl chloride 
(0.3 mmol) and stirred for 10 min at 0 ®C, After aqueous woik-up, the residue was 
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purified by flash column chromatography on silica gel with EtOAc:hexanes as eluant 
75% yield, white solid, mp = 101 t: 

The spectral data of compound 16-5 were identical to those of compound 15-1. 
[a] = - 13.34 (CHCI3, c - 1.075) 

Example 108: Preparation of 7V-(4-/-Butylbenzyl)-A^-{(15>-l-[4- 
(methyl5ulfonylamiiio)phenyl]efhyl}fhiourea (16-6, SU-400) 

Step 108-L Preparation of ^^■f4-^B^tvlbenzvlV;v^-ffl,S^>l-f4^nitroD 
(16-2, SU-36g> 

The A^-(4-^Butylbenzyl)-7V'-[(15)-l-(4-nitrophenyl)ethyl]thiourea (16-2, SU-366) 
was prepared by the similar procediure with that described in above Example 107-1 . 
A sticky white oil 

The spectral data of compound 16-2 were identical to tbose of compoimd 16-1. 

Step 108-2. Prepamtion of JV^f4-^But^benz^VAr4fl3Vl-f4- 

aminophenvDethvH thiourea (16-4. SU-394^ 

The iS^-(4-^Butylbenzyl)-iV'-[(llS)-l-(4-ammophenyl)ethyl]thiourea (16-4, SU-394) 
was prepared by the similar procedwe with that described in above Example 107-1. 

A faint yellow oil 

The spectral data of compound 16-4 were identical to those of compound 16-3. 

Step 108-3. Preparation of iV-(4-^Butvlbmzvn-j^^-((lly)-l■^4- 

(methvlsulf nnylaim'nn ^phenvllethvUthiourea (16-6, SU'400^ 

The iV.(4-/-Butylben2yl)-iV-{(liS)-l-[4- 
(methylsulfonylamino)phenyl]ethyl} thiourea (16-6, SU-400) was prepared by the 
similar procedure with that described in above Example 1 07- 1 . 

75% yield, white soUd, mp = 101 t: 

The spectral data of compound 16-6 were identical to those of compound 15-1. 
[a] = + 10.60 (CHCI3, c - 1.075) 

Example 109: Preparation of (R)-A/^(4-^ButyIben2yl)-iV-{i-[3-fluoro-4- 
(methylsulfonylamino)phenyl]ethyl}thiourea (17-3, CJU-032) 
Step 109-1, Preparation of fR)-Sulfonamide (17-1^ 

To a 0.5M solution of Ti(OEt)4 (0.3 mL, 1.44 mmol) and iVK4-acetyl-2-fluoro- 
phenyl)-metiianesulfonamide (0.2 g, 0.87 mmol) in THF (5 mL) under an N2 
atmosphere was added ^)-(+)-2-methyl-2-propanesulfinamide (0.087 g, 0.72 mmol) 
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and Ihe mixture was heated (70 **C). Upon completion, as detennined by TLC, the 
mixtuie was cooled to room temperature and then to -40 °C before it was cannulated 
dropwise into a -40 °C solution of NaBH4 (0.109 g. 2.88 mmol). The mixture was 
stirred at -40 °C for 12 h, and then MeOH was added dropwise until gas was no longer 
evolved. The resulting suspension was filtered through a plug of Celite and the filter 
cake was washed with EtOAc. The filtrate was washed with brine, and tiie brine layer 
was extracted with EtOAc. The combined organic portions were dried (Na2S04), filtered, 
and concentrated. After silica gel column chromatography (n-hexane/EtOAc), The QR)- 
sulfonamide (0.105 g, 0.31 mmol, 36%) was isolated 

^H-NMR (CDCI3) 5 7.53 (t, 1 H, 8.4Hz), 7.19 (m, 1 H), 7.15 (m, 1 H), 6.97 (bs, 
1 H), 4.53 (m, 1 H), 3.50 (d, 1 H, 7= 3.8 Hz), 3.04 (s, 3 H), 1.75 (bs, 1 H), 1.51 (d, 3 H, 
y= 6.5 Hz), 1.25 (s, 9 H). 

Step 109-2. Preparation of fllVl>-f3-Fluoro-4- rmethvlsulfonvlamino>phenvl1ethYl 
amine hvdrochloride (17-2^ 

To a (R)-sulfonamide (0.105 g, 0.31 mmol) was added 1:1 (vA^) MeOH and HCl 
dioxane solution (4.0 M, 0.22 mL). The mixture was stirred at room temperature for 30 
minutes and was then concentrated to near dryness. Diethyl ether was added to 
precipitate the amine hydrochloride. The precipitate was tiien filtered oS and washed 
witti diethyl ether to provide analytically pure (R>-l-[3-Fluoro-4- 
(methylsulfonylamino)ph^yl]ethyl amine hydrochloride (17-2, 0.059 g, 0.22 mmol, 
70%, 96.11 ee%) 

^H-NMR (DMSO-d6) 5 9.71 (bs, 1 H), 8.60 (bs, 3 H), 7.52 (dd, 1 H, J= 1.9, 11.8 
Hz), 7.42 (t, 1 H, y = 8,4 Hz), 7.33 (dd, 1 H, J= 1.8, 8.4 Hz), 4.39 (m, 1 H), 3.62 (m, 1 
H), 3.05 (s, 3 H), 1.49 (d, 3 H, /== 6.5 Hz). 

Step 109-3. Preparation of N-^4-fl-r3-f4^tert-B^tvl■>benzvlV thioreido^-ethvU■2-fluoro- 
phenvll-methanes^lfonamide fl7-3, CJU-032'> 

To a stirred solution of 4-[4-(l-Amino-ethyl)-2-fluoro-phenyl]-methanesulfonamide 
hydrochloride (0.020 g, 0,075 mmol) in DMF (1 mL), EtsN (13 [iL, 0.09 mmol), l-tert- 
butyl-4-isothiocyanatomethyl benzene (15 mg, 0.075 mmol) were added in the written 
order. The reaction mixture was stirred for 3 hours at room temperature. And then the 
reaction solution was extracted by EtOAc and the organic phase was washed with H2O, 
dried (Na2S04), filtered and concentrated. After silica gel column chromatography (n- 
hexane/EtOAc), N-{4-{l-[3-(4.tert-Butyl-benzyl)-thioreido]-ethyl}-2-fluoro-phenyl}- 
methanesulfonamide (26 mg, 0.06 mmol, 85% ) was isolated 
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[a] -19.24 (c 0.7, CHCI3), ee% 98.41% 

*H-NMR (CDCI3) § 7.42 (t, 1 H, 9.0 Hz), 7.35 (m, 1 H), 7.33 (m, 1 H), 7.12 (m, 
2 H), 7.00 (m, 2 H), 6.90 (bs, 1 H), 6.45-6.10 (bs, 2 H), 5.18 (bs, 1 H), 4.54 (m, 2 H), 
2.98 (s, 3 H), 1.43 (d, 3 H, J = 3.0Hz), 1.29 (s, 9 H). 

Example 110: Preparation of (S)-iV-(4-^ButylbeEzyl)-iV-{l-[3-fluoro-4- 
(methylsulfonylamino)phenyl]ethyl}tliiourea (17-6, CJU-039) 
Step 110-L Preparation of fSVSulfonamide (17-4^ 

The compound 17-4 was prepared from (S)-(-)-2-methyl-2-propanesiil£inaniide by 
following the similar procedure with that described in Example 109-1 . 

31% yield 

^H-NMR(CDCl3) 5 7.47 (m, 1 H), 7.26 (bs, 1 H), 7.17 -7.08 (m, 2 H), 4.48 (m, 1 H), 
3.54 (d, 1 H, y= 3.8 Hz), 2.99 (s, 3 H), 1.47 (d, 3 H, 6.5 Hz), 1.21 (s, 9 H). 

Step 110-2. Preparation of fSVl-r3-Fluoro-4--fmetfav 1snlfnTiy1airii no>phenvllethvl amine 
hydrochloride ( 1 7-S) 

The compound 17-5 was prepared from (S)-Sulfonamide (17-4) by following the 
similar procedure with that described in Example 1 09-2. 

88% yield, 97.9 ee% 

The spectral data is identical to that of 17-2. 

Step 110-3. Preparation of fSV?/-(4-^ButvlbenzvlVj\r-{l-r3-nuoro-4- 
(methvlsulfonvlamino)phenvllethvUthiourea fl7-6. CJU-039> 

The compoimd 17-6 was prepared from (S)-l-[3-Fluoro-4- 

(methylsulfonylamino)phenyl] ethyl amine hydrochloride (17-5) by following the 
similar procedure with that described in Example 1-5. 

80% yield, [a] = 16,04 (c 0.7, CHCI3), 97.76 ee% 

The spectral data is identical to that of 1 7-3. 

Example 111: Preparation of iV-[(2i?)-2-Benzyl-3-(pivaloyloxy)propyl]-iV-{(lR)-l- 
[4-(methylsuifonylaniino)phenyl]ethyl}thioarea (18-1, MK-229) 

The Ar-[(ZR)-2-Benzyl-3-(pivaloyloxy)propyl]-A^- {(li2)-l-[4- 

(methylsulfonylamino)phenyl]ethyl}thiouiea (18-1) was prepared by the similar 
procedure with that described in above Example 1-5. 

84% yield, white solid, mp = 62-64 V 

[5]-.10.8(CHCl3,cl.O) 
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NMR (CDCI3) § 7.1-7.35 (m, 9 H). 6.61 (bs, 1 H), 6.26 (bs, 1 H). 6.15 (bt, 1 H). 
4.82 (bs, 1 H), 4.10 (dd. 1 H. 11.7. 3.3 Hz), 3.6-3.75 (m, 2 H), 3.24 (m, 1 H), 2.96 (s, 
3 H). 2.55 (dd, 1 H), 2.54 (dd, 1 H), 2.36 (dd, 1 H), 2.29 (bs, 1 H), 1.49 (d, 3 H, J= 6.6 
Hz), 1.21 (m, 9 H) 

MS (EI) m/z 505 (M*) 

Example 112: Preparation of iV-l(25)-2-B«aizyl-3-(pivaloyloxy)propylI-JV-{(li?)-l- 
[4-(metliylsulfonylainino)phenyfletiiyl}tIiioiirea (18-2, MK-202) 

The JV-[(25)-2-Benzyl-3-(pivaloyloxy)propyl]-2V-{(li?)-l-[4- 
(methylsulfonylainino)phenyl]ethyl}thiourea (18-2) was prq)ared by the similar 
procedure with that described in above Example 1-5. 
. 76% yield, white solid, mp = 58-62 TC 

[5] = +2.04(CHCl3,cl.O) 

•h NMR (CDQs) § 7.1-7.35 (m. 9 H), 6.37 (bs, 1 H), 6.11 (bs, 1 H), 4.80 (bs, 1 H), 
3.7-3-9 (m, 2 H), 3.58 (m, 1 H), 3.12 (m, 1 H), 2.94 (s, 3 H). 2.54 (ddd, 2 H), 2.17 (bs. 1 
H), 1 .47 (d, 3 H, 6.6 Hz), 1 .21 (m, 9 H) 

MS (FAB) m/z 506 (Mit) 

Example 113: Preparation of A^-[(2i?)-2-Benzyl-3-(pivaloyloxy)propyl]-iV-{(15>-l- 
[4-(methylsulfonylamino)phenyllethyl}thiourea (18-3, MK-230) 

The JV-[(2i?>2-Baizyl-3-(pivaloyloxy)propyl]-iV-{(15)-l-[4- 
(methylsulfonylaimno)phenyl]ethyl}thiourea (18-3) was prepared by the similar 
procedure with that described in above Exanq>le 1-5. 

81% yield, white solid, mp = 58-62 1C 

[a] = -2.48(CHCl3,cl.0) 

The spectral data of compound 1 8-3 were idmtical to those of compound 1 8-2. 

Example 114: Preparation of iV-[(25)-2-B«izyl-3-(pivaloyloxy)propy!l-iV-{(lS)-l- 
[4-(methyls«lfonylamino)phenylletiiyl}tliionrea (184, MK-228) 

The iV-[(25)-2-Benzyl-3-(pivaloyloxy)propyl]-A^-{(l.y)-l-[4- 
(methylsulfonylamino)phenyl]ethyl}thiourea (18-4) was prepared by the similar 
procedure with that described in above Example 1-5. 

88% yield, white solid, mp = 62-64 X; 

[a] = +11.61(CHCl3,cl.0) 

The spectral data of compound 18-3 were identical to those of compound 18-1. 
MS (FAB) m/z 506 (MH^ 
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Example 115: Preparation of iV-[2-(3/t-DImefliyIbeii2yI)-3-(pivaIoyloxy)propyll-iV- 
{l-(4-(methylsiilfonylainino)phenyl]ethyl}thionrea (18-5, LJO-388) 

The ^^-[2-(3,4-Dimethylbenzyl)-3-(pivaloyloxy)propyl]-Ar- {l-[4- 

(methylsulfonylamino)phenyl3ethyl}ttiiourea (18-5) was prepared by the similar 
procedure with that described in above Example 1-5. 
87% yield, white solid, mp = 77 "C 

*H NMR (CDCI3) 5 7.15-7.35 (m, 4 H), 6.8-7.05 (m, 4 H), 6.36 (bs, 1 H), 6.18 (bs, 1 
H), 4.79 (bs, 1 H), 3.55-3.75 (bs, 3 H), 3.12 (m, 1 H), 2.95-3.0 (s, 3 H), 2.4-2.6 (m, 2 H), 
2.1-2.3 (m, 7 H), 1.4-1.5 (m, 3 H), 1.20 (m, 9 H) 

MS (FAB) 534 (MH*) 

Example 116: Preparation of iV-[2-(3,4-Dimefliylbe«i2yO-3-(pivaloyloxy)propyl]-iV- 
{(ll?)-l-[47(methylsulfonylaniino)phenyllefliyl}fliiourea (18-6, SU-472) 

The JV-[2-(3,4-Dimethylbenzyl)-3-^ivaloyloxy)propyl]-iV-{(lJ?)-l-[4- 
(methylsulfonylamino)phenyl]ethyl}thiourea (18-6) was prepared by tiie similar 
procedure with that described in above Exaiiq>le 1-5. 

white solid. 

The spectral data of coiiq)ound 18-6 were identical to those of compound 18-5. 

Example 117: Preparation of iV-[(2«>2-(3,4-Dimethylben2yl)-3- 
(pivaIoyloxy)propyll-JV»-{(liI)-l-[4-(methylsulfonylaniino)pli«iyllethyl}tiiiourea 

(18-7, SU-512) 

The iV-[(2ii)-2-(3,4-Dimethylbenzyl)-3-(pivaloyIoxy)propyl]-iV-{(l/?)-l-[4- 
(methylsulfonylainino)phenyl]ethyl}thiourea (18-7) was prepared by the similar 
procedure with that described in above Example 1-5. 

'H NMR (CDCI3) 5 7.34 (bd, 2 H), 7.19 (bd, 2 H), 6.7-7.05 (m, 3 H), 6.29 (bs, 1 H), 
6.15 (bs, 1 H), 4.81 (bs, 1 H), 4.12 (m, 1 H), 3.5-3.75 (m, 2 H), 3.18 (m, 1 H), 2.96 (s. 3 
H), 2.4-2.6 (m, 2 H), 2.1-2.3 (m, 7 H), 1.4-1.5 (d, 3 H), 1.21 (na, 9 H) 

Example 118: Preparation of ^-[(25^-2-(3,4-Dimethylbenzyl)-3- 
(pivaloyloxy)propyl]-iV-{(l/i)-l-[4-(methyIsulfonylamino)phenyllethyl}thionrea 

(18-8) 

The iV^[(25)-2-(3,4-Dimethylbenzyl)-3-Cpivaloyloxy)propyl]-Ar-{(lJ?)-l-[4- 
(methylsulfonylamino)phenyl]ethyl}fliiourea (18-8) was prepared by the similar 
procedure with that desraibed in above Bxatople 1-5. 
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'H NMR (CDCI3) 6 7.33 (bd, 2 H), 7.18 (bd, 2 H), 6.72-7.05 (m, 3 H), 6.28 (bs, 1 
H), 6.12 (bs, 1 H), 4.80 (bs, 1 H), 4.11 (m, 1 H), 3.5-3.75 (m, 2H), 3.19 (m, 1 H), 2.98 (s, 
3H), 2.4-2.6 (m, 2 H), 2.1-2.3 (m, 7 H), 1.4-1.5(d, 3H). 1.22 (m, 9H) 

MS (FAB) m/z 534 (Mff*) 

Example 119: Preparation of iV-[2-(4-rer^BtttyIbeiizyl)-3-0pivaloyloxy)propyI]-^- 
{l-[4-(methylsulfonyIaiiiino)phenyl]etiiyl}thioarea (18-9, LJO-401) 

The A'^[2-(4-ter/-Butylbenzyl)-3-(pivaloyloxy)piopyl]-iV-{ 1 -[4- 

(methylsulfonylamino)phenyl]ethyl} thiourea (18-9) was prepared by the similar 
procedure with that described in above Example 1-5. 

84% yield, white solid, mp = 87 1C 

'H NMR (CDCI3) 8 7.0-7.35 (m, 8 H), 6.43 (bs, 1 H), 6.19 (bs, 1 H), 4.83 (bs, 1 H), 
3.55-3.75 (bs, 3 H), 3.1-3.3 (m, 1 H), 2.93 (s, 3 H), 2.4-2.6 (m, 2 H), 2.25 (m, 1 H), 1.4- 
1.5 (m. 3 H), 1.28 (s, 9 H), 1.20 (s, 9 H) 

MS (FAB) 562 (MET*) 

Example 120: Preparation of iV-{2-(4-ter^Butylbenzyl>3-(pivaloyloxy)propyl]-JV- 
{(li;)-l-[4-(methyIsulfonylamino)phenyI]ethyI}thioiirea (18-10, MK-296) 

The //-[2-(4-ter/-Butylbenzyl)-3-(pivaloyloxy)propyl]-iV-{(li?).l-[4- 
(methylsulfonylamino)phenyl]ethyl}thiourea (18-10) was prepared by the similar 
procedure with that described in above Example 1-5. 

88% yield, white solid, mp = 88-90 t: 

'H NMR (CDCI3) 5 7.25-7.35 (m, 4 H), 7.15-7.23 (m, 2 H), 7.0-7.1 (m, 2 H), 6.36 
(bs, 1 H), 6.15 (bs, 1 H), 4.84 (bs, 1 H), 3.5-3.9 (m, 3 H), 3.1-3.3 (m, 1 H), 2.94 (s, 3 H), 
2.3-2.55 (m, 2 H), 2.15 (m, 1 H), 1.48 (m, 3 H, J= 6.8 Hz), 1.29 (s, 9 H), 1.21 (s, 9 H) 

MS (FAB) m/z 562 (MH*) 

Example 121: Preparation of iV-[(2iR)-2-(4-fer/-ButyIbenzyI)-3- 

(pivaIoyloxy)propyI]-AP-{(lJQ.l-[4-(metiiylsaIfonylaniino)phrayl]etiiyl}tiiiourea 
(18-11, MK-334) 

The iV-[(2i?)-2-(4-ter/-Butylben2yl)-3-(pivaloyloxy)propyl]-i\r- {(lJ?)-l-[4- 

(methylsulfonylamino)phenyl]ethyl}thiourea (18-11) was prepared by the similar 
procedure with that described in above Example 1-5. 

88% yield, white solid, mp = 85-87 V 

[a] = -17.3(cl.00,CHCl3) 

NMR (CDQa) § 7.28-7.36 (dd, 4 H). 7.19 (d, 2 H), 7.03 (d, 2 H), 6.80 (bs, 1 H), 
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6.34 (bs. 1 H), 6.15 (bt, 1 H), 4.84 (bs, 1 H), 4.08 (dd, 1 H, /= 3.8. 11.7 Hz), 3.55-3.7 
(m, 2 H), 3.24 (ddd, 1 H), 2.95 (s, 3 H), 2.50 (dd, 1 H), 2.34 (dd, 1 H), 2.26 (m, 1 H), 
1.48 (d, 3 H, J= 6.8 Hz), 1.29 (s, 9 H), 1.21 (s, 9 H) 
MS (FAB) ni/z 562 (MH^ 

Example 122: Preparation of jV-[(25)-2-<4-tey«-BatylbeiizyO-3-(pivaloyloxy)propyI]- 
JV-{(li{)-l-[4-(mediyIsulfonylainino)phenyl]ethyl}tiiIoni«a (18-12, MK-298) 

The A^-[(2iS)-2-(4-/er/-Bufylbenzyl)-3-0jivaloyloxy)propyl]-JV-{(lJ?)-l-[4- 
(methylsulfonylammo)phenyl]ethyl}thiourea (18-12) was prepared by the similar 
procedure with that described in above Example 1-5. 

86% yield, white solid, mp = 88-90 TC 

[a] = -3.77(cl.00,CHCl3) 

^H NMR (CDCI3) 5 7.25-7.35 (dd, 4 H), 7.18 (d, 2 H), 7.05 (d, 2 H), 6.47 (bs, 1 H), 
6.15 (bs, 1 H), 4.84 (bs, 1 H), 3.55-3.9 (m, 3 H), 3.14 (ddd, 1 H), 2.94 (s, 3 H), 2.52 
(ddd of AB, 2 H), 2. 16 (m, 1 H), 1.47 (d, 3 H, y = 6.8 Hz), 1.29 (s, 9 H), 1.21 (s, 9 H) 

MS (FAB) m/z 562 (MH^ 

Example 123: Preparation of iV-[2-(3,4-Dii!iethylbenzyO-3-(pivaIoyIoxy)propyl]-iV- 
{l-[3-flaoro-4-(methylsulfonylamhio)phenyI]etiiyl}thiourea (18-13, LJO-344) 

The iV-[2-(3,4-Dunethylben2^)-3-(pivaloyloxy)piopyl]-//'-{l-[3-fluoro-4- 
(methylsu]fonylamino)phenyl]ethyl}thioiirea (18-13) was prepared by the similar 
procediire with that described in above Example 1-5. 

76% yield, white solid, mp = 73 t: 

'H NMR (CDCI3) 5 7.50 (m, 1 H), 6.8-7.2 (m, 5 H), 6.75 (bs, 1 H), 6.30 (bs, 1 HH), 
6.22 (bs, 1 H), 4.89 (bs, 1 H), 4.16 (m, 1 H), 3.6-3.9 (m, 2 H), 3.10 (m, 1 H), 3.0 (m, 3 
H), 2.45-2.65 (m, 2 H), 2.15-2.3 (m, 7 H), 1.4-1.5 (m, 3 H), 1.22 (m, 9 H) 

MS (FAB) jw/z 552 (MH*) 

Example 124: Preparation of iV-[2-(4-^err-BntylbenzyI)-3-(pivalDyloxy)propyl]-A^- 
{l-[3-fluoro-4-(methyIsu!fonyIamino)phenyI]ethyl}thiourea (18-14, LJ0.366) 

The iV-[2-(4-/er/-Butylbenzyl)-3-0>ivaloyloxy)propyl]-;\r- { l-[3-fluoro-4- 

(methylsulfonylamino)phenyl]ethyl}thiourea (18-14) was prepared by the similar 
procedure with that described in above Example 1-5. 

73% yield, white solid, mp = 78 

'H NMR (CDCI3) 5 7.53 (m, 1 H), 7.0-7.35 (m, 6 H), 6.53 (bs, 1 H), 6.24 (bt, 1 H), 
6.17 (bs, 1 H), 4.92 (bs, 1 H), 4.15 (m, 1 H), 3.6-3.9 (m, 2 H), 3.10 (m, 1 H), 3.0 (m, 3 
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H), 2.4-2.6 (m, 2 H), 2.24 (m, 1 H), 1.4-1.5 (m, 3 H). 1.29 (m. 9 H). 1.22 (m, 9 H) 
MS (FAB) m/z 580 (MH*) 

Example 125: Preparation of Ar-((2J?)-3-phenyl-l-pivaloyIoxy-2-propyl]-iV-[(«)-a- 

methyl-4-<metfaylsiiIfonylanilno)benzy]fliioui«a <19-13, SU-692) 

St^ 125-1. Preparation of f2jg'>-3-phenvl-l-piv a lovloxv-2-proDvl amiiift ft».i. YHS-43^ 

A solution of (2R)-N-(fe7t-butoxycarix)nyl)plienylalaniol (3.323g) on the maiket in 
methylene chloride (50 mL) was added triethylamine (7.4mL) and pivaloy chloride (2.4 
mL). The mixture was stirred for 4hr at room temperate.50 and then for 10 min. at 
room temperature. The mixture was directiy purified by column chromatography using 
EtOAcdiexanes (1:4) as eluant to afford ester compound. And tiien tiie reaction 
compound was diluted with methylene chloride (lOmL) was stirred trifluoroacetic acid 
(2.5mL). The mixture was stirred at room temperature for 2 hours and was concentrated 
in vacuo to afford (2«)-3-phenyl-l-pivaloylo30'-2-piopyl amine (19-1, YHS-43). 

'H NMR (CDCI3) § 7.15-7.38 (m. 5 H). 4.22 (dd of AB. 2 H), 3!73 (bs, 1 H) 3 03 
(ddd of AB, 2 H), 1.22 (s, 9 H) 

Step 125-2. Preparation of r2/?V3-Dhenv1-1 -Divalov1ovv-?,.Diopvi ,sothincvanate n9. ^ 
SU-684> " 

A solution of (2R)-3-phenyl-l-pivaloyloxy.2-propyl amine (19-1. Immol) and EtaN 
(1 mmol) in DMF (1 mL) was added dropwise into the pre-dissolved solution of 1, 1- 
thiocarbonyl diimidazole (1.2 mmol) in DMF (2 mL) at 50 °C over 1 min. The mixture 
was stirred for 1 min. at 50 °C and then for 10 min. at room temperature. The mixture 
was directly purified by column chromatography using EtOAchexanes (1:5) as eluant 
to afford (2R)-3-phenyl-l-pivaloyloxy-2-propyl isothiocyanate (19-3, SU-684). 

89% yield, colorless oil. 

'HNMR(CDCl3)57.15.7.35(m.5H).4.22(dd. lH,y=2.7, 10 Hz), 4.02-4.12 (m 
2 H), 2.94 (d. 2 H, /= 6.3 Hz), 1 .25 (s, 9 H) 

Step 125-3. Preparation of ;V-rr2ffV 3 -Dhenvl-l-pivalovloxv.2-p rn pvn-;V-rfff'>-»- 
methvl-4- nitrobenzv1thiourea ri9-5. SU-688'> 

To a stirred solution of (R or S>a.methyl-4-nitrobenzyl amine hydrochloride (1.1 
mmol) in CH2CI2 (8 mL) was added EtjN (1.1 mmol) at room temperatiire. The mixture 
was stirred for 10 minutes. When the reaction mixture became cleai; isothiocyanate (1 
mmol) in CH2CI2 (2 mL) was added. The mixture was stirred overnight at room 
temperature and concentrated m vacuo. The residue was purified by flash column 
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cliromatography on silica gel with EtOAc : hexanes (1 :2 to 1 

8 1 % yield, yellow oil 

NMR (CDCI3) 5 8.15 (d, 2 H, J= 8.5 Hz), 7.45 (d, 2 H, J= 8.5 Hz), 7.15-7.35 
(m, 5 H), 6.60 (bs, 1 H), 6,08 (bs, 1 H), 5.22 (bs, 1 H), 4.47 (bs, 1 H), 4.13 (dd, 1 H, /= 
3, 11.8 Hz), 3.86 (dd, 2 H, J= 5.6, 11.8 Hz), 2.96 (dd, 1 H, 5.85, 13.5 Hz), 2.80 (dd, 
1 H, /= 7.3. 13.5 Hz), 1.49 (d, 3 H, J= 7.1 Hz), 1,16 (s, 9 H) 

Step 125-4. Preparation of jS^--[f2RV3-phmvl-l-pivalovloxv-2-propvllrAr-f'figVa- 
methvl-4-aminobeDzv]thiourea (19-9. SU-690^ 

Aluminium foil (0.05mm thick, 328 mg, 12.174 mmol) was roughed with sand bar, 
cut into 0.5 cm squares and was etched with 5 % KOH hydroxide solution until 
vigorous evolution of H2 occurred. The basic solution was removed by decantation and 
the Al was rinsed with H2O two times and was covered with O.S % HgCla solution for 2 
nunutes. The mercuric chloride was poured oS, the Al was washed with H2O two times 
and HgCl2 solution was reintroduced for 2 minutes. Once again the HgCh solution was 
decanted away, Al was washed with H2O several times followed by ethanol and diethyl 
ether several times. A solution of 7V^[(2R)-3-phenyH-pivaloyloxy-2-propyl]-i\r-[(i?)-n- 
methyl-4-nitrobenzy]thiourea (19-S, 180 mg, 0.406 mmol) in diethyl ether 10 mL was 
added to the freshly prepared amalgam then H2O (3 drops) was introduced and the 
mixture was refluxed for 30 minutes. After the reaction was completed by TLC, the 
mixture was cooled down to room temperature and filtered througji glass funnel 
spreaded with MgS04 (0.7 cm) above celite 545 (0.7 cm). The filtmte was evaporated 
by rotary evaporator to be dried by vacuum pun^. 

96% yield, colorless oil 

^H NMR (CDCI3) 5 7.15-7.35 (m, 5 H), 7.00 (d, 2 H, J= 8.3 Hz), 6.63 (d, 2 H, J = 
8.3 Hz), 6.30 (bs, 1 H), 5.70 (bs, 1 H), 4.75 (bs, 1 H), 4.52 (bs, 1 H), 3.96 (dd, 1 H, J= 3, 
11.2 Hz), 3.79 (dd, 2 H, 7 = 4.6, 11.2 Hz), 2.97 (dd, 1 H, J= 5.85, 13.9 Hz), 2.77 (dd, 1 
H, J= 8, 13.9 Hz), 1.41 (d, 3 H, J= 7.1 Hz), 1.16 (s, 9 H) 

Step 125-5. Preparation of 7/-r(2ig)-3-phenvM-pivalovloxv-2-propvn-JSr-|'fjgVa- 
methvl-4-(methvlsulfonvlamino'>benzv1thiourea (19-13. SU-692) 

A cooled solution of iV-[(2/?)-3-phenyH-pivaloyloxy-2-propyl]-iV-[(i?)-a-methyl- 
4-aminobenzy]thiourea (19-9, 0.5 mmol) in pyridine (2 mL) at 0 °C was treated 
dropwise with methanesulfonyl chloride (0.75 n:miol) and was stirred for 10 minutes at 
0 **C. The mixture was directly purified by flash column chromatography on silica gel 
with EtOAcrhexanes (1:1) as eluant to 7/-[(2R)-3-phenyl-l-pivaloyl6xy-2-propyl]-iV- 
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^i(ii)-a-methyl-4-(methjdsulfonylamino)ben^^ (19-13, SU-692). 

92% yield, pale yellow solid, mp = 59-61 °C, [a] = +18.1 (c 1.00, CHCI3) 

NMR (CDCI3) 5 7.1-7.35 (m, 9 H), 6.62 (bs, 1 H), 5.88 (bs, 1 H), 4.84 (bs, 1 H), 
4.65 (bs, 1 H), 4.00 (bd, 1 H), 3.76 (dd, 2 H, 7= 4.6, 11.2 Hz), 2.9-3.05 (m, 4 H), 2.80 
(dd, 1 H, J= 7.1, 13.4 Hz), 1.46 (d, 3 H, J= 7.1 Hz), 1.18 (s, 9 H) 
MS(FAB) m/z 492 (MH*) 

Example 126: Preparation of iV-[(2iS)-3-phenyM-pivaIoyIoxy-2-propyl]--iV'-[(i{)-a^ 
methyM-(methylsuIfonylamiiip)beiizy]thiourea (19-14, SU-704) 

Step 126-1. Preparation of A^-rf26^-3-phenvl-l-pivalovloxv-2-propvl1-jSr-ffitVa-methvl- 
4-mtrobenzv1thiourea (19^, SU-698^ 

The JV-[(2iS)-3-phenyH-pivaloyloxy-2-propyl]-iNr-[(i?)-a-methyl-4- 
nitrobenzy]thiourea (19-6) was prepared by the sizxular procedure with that described in 
above Example 125-1, 125-2 and 125-3. 

94% yield, pale yellow solid, mp = 99-100 **C 

The spectral data of this compound were identical to those of compound 19-5. 

Step 126-2. Preparation of Ar-|T2»Sl-3-phenvl-l-pivalovloxv-2-propyl1-iSr-[fflVa-methvl- 
4-aminobenzv1thiourea (19-10.. SU-702'^ 

Through similar procedure to that in Example 125-4 excepting using iV-[(2iS)-3-phenyl- 
l-pivaloyloxy-2-propyl]-/^-[(i?)-a--methyl-4-nitrobeiizy]thiourea (19-6) as a starting 
matCTial, 7V^[(2iS)-3-phenyH-pivaloyloxy-2-propyl]-iV-[(i?)-a-mefhyl-4- 
aminobenzy]thiourea (19-10, SU-702) having following physicochemical properties 
was synthesized: 

97% yield, yellow oil 

The spectral data of this compound were identical to those of compound 19-9. 

Step 126-3. Preparation of jV'-rf2iSV3-phenvl-l-pivalovloxv-2-propvll-iV*-rrj?Va-^^ 
4-fmethvlsulfonvlamino)benzv1tfaiourea (19-14, SU-704'^ 

Through similar procedure to that in Example 125-5 excepting using 3'- 
(Methoxycarbony)-4*-(methylsulfonylamino)acetophenone oxime (13-10) as a starting 
material, iV-[(2iS)-3-phenyl-l-pivaloyloxy-2-propyl]-JV-[(i?)-a-methyl-4- 
(methylsulfonylamino)benzy]thiourea (19-14, SU-704) having following 
physicochemical properties was synthesized: 

51% yield, yeUow soUd, mp = 61-64 **C, [a] = -10.9 (c 1.00, CHCI3) 
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The spectral data of this compoimd were identical to those of compound 19-13. 
MS (FAB) m/z 492 (MH*) 

Example 127: Preparation of A^-[(2i?)-3-phenyl-l-pivaloyloxy-2-propyl]-iNP-[(iS)-a- 

methyl-4-(methylsulfonyIamino)benzy]thiourea (19-15, SU-720) 

Step 127-1 . Preparation of f2iSV3-phenvl-l-Divalovloxv-2-proov 1 annTift (l 0 -2. YHS-45) 

The (2jS)-3-phenyH-pivaloyloxy-2-propyl amine (19-2, YHS-45) was prepared by 
the similar procedure with that described in above Exaiqple 125-1, 

94% yield, pale yellow oil 

*H NMR (CDCI3) § 7.15-7.38 (m, 5 H), 4.22 (dd of AB, 2H), 3.73 (bs, 1 H), 3.03 
(ddd of AB, 2H), 1.22 (s, 9H) 

Step 127-2. Preparation of f2iS^-3-phenvl-l-pivalovloxV"2-pn>pvl isothiocvanate (19-4. 
SU-6861 

Through similar procedure to that in Example 92-2 excepting using (2jS)-3-phenyl- 
l-pivaloyloxy-2-propyl amine (19-2) as a starting material, (25)-3-phenyl-l- 
pivaloyloxy-2-propyl isothiocyanate (19-4, SU-686) having following physicochemical 
properties was synthesized: 

89% yield, colorless oil 

The spectral data of compound 19-4 were identical to that of 19-3. 

Step 127-3. Preparation of jV-rf2iRV3-phenvl-l-^pivalovloxv-2-propvn-;sr-rf.?)-a- 
methvl-4-mtrobenzv1thiourea (19-7, SU-714) 

Through similar procedure to that in Example 125-3 excepting using (2iS)-3-phenyl- 
l-pivaloyloxy-2-propyl amine (19-2) as a starting material, A^-[(2jR)-3-phenyl-l- 
pivaloyloxy-2-propyl]-iSr-[(iS)-a-methyl-4-nitrobeiizy]thioiu-ea (19-7, SU-714) having 
following physicochemical properties was synfliesized: 

78% yield, white solid, mp = 100-101 °C 

NMR (CDCI3) 5 8.18 (d, 2 H, 8.5 Hz), 7.46 (d, 2 H, J= 8.5 Hz), 7.05-7.3 (m, 
5 H), 6.64 (bs, 1 H), 6.12 (bs, 1 H), 5.12 (bs, 1 H), 4.62 (bs, 1 H), 4.19 (dd, 1 H, J= 4.9, 
11.6 Hz), 4.00 (dd, 2 H, J= 4.1, 11.6 Hz), 2.94 (dd, 1 H, J= 5.34, 13.4 Hz), 2.64 (bs, 1 
H), 1.55 (d, 3 H, y= 7.1 Hz), L19 (s, 9 H) 

Step 127-4. Preparation of JV^rf2J^)-3-phenvl-l-pivalovloxv-2-propvn-J^^-^flSVa-methvl- 
4-aminobenzvlthiourea (19-11, SU-71g> 

Through similar procedure to that m Example 92-4 excepting using iV-[(2ii)-3- 
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phOTyl-l-pivaloyloxy-2-propyl]TAr-[(iS)-a-mefliyl-4-mto^^ (19-7) as a 

starting material, iV^[(2i?)-3-phenyl-l-pivaloyloxy-2-propyl]-.iSr-[(iS>-a-methyl-4-- 
aminobenzy]thiourea (19-11, SU-716) having following physicochemical properties 
was synthesized: 

86% yield, pale yellow oil 

NMR (CDCh) § 6.95-7.25 (m, 7 H), 6.67 (d, 2 H, J= 8.3 Hz), 6.42 (d, 1 H, 
5.1 Hz), 5.80 (d, 1 H, J= 8.3 Hz), 4,83 (bs, 1 H), 4.53 (bs, 1 H), 4.07 (dd, 1 H, J= 5.1, 
11.7 Hz), 3.94 (dd, 2 H, 7= 3.9, 11.7 Hz), 3.60 (bs, 2 H), 2.84 (dd, 1 H, /= 5.4, 13.7 
Hz), 2.49 (dd, 1 H, J= 8.3, 13.7 Hz), 1.44 (d, 3 H, J= 7.1 Hz), 1 .20 (s, 9 H) 

Step. 127-5. Preparation of jV^rf2i?V3-phenvl-l-pivalovloxv-2>piopvll-jsr-rf«SV-a-- 
methvl-4-fmetfavlsulfonvlamino)benzv1thioiirea (19-15, SU-720) 

Through similar procedure to that in Example 125-5 excepting using iV^[(2i?)-3- 
phenyl-l-pivaloyloxy-2-propyl]-//'-[(iS)-a-methyl-4-aminobenzy]thiourea (19-11) as a 
starting material, iV^[(2i?)-3-phenyl- l-pivaloyloxy-2-propyl]-7V'-[(5)-a--methyl-4- 
(methylsulfonylamino)benzy]thiourea (19-15, SU-720) having following 
physicochemical properties was synthesized: 

93% yield, pale yellow soUd, mp = 61-64 °C, [a] = +11.5 (c 1.00, CHCI3) 

^H NMR (CDCI3) 8 7.45 (bs, 1 H), 7.15-7.3 (m, 7 H), 7.05 (d, 2 H, y = 6.3 Hz), 6.78 
(bs, 1 H), 6.02 (bs, 1 H), 4.76 (bs, 2 H), 4.14 (dd, 1 H, 5.1, 11.7 Hz), 3.97 (dd, 2 H, J 
= 4.1, 11.7 Hz), 3.01 (s, 3 H), 2.89 (dd, 1 H, J= 5.4, 13.6 Hz), 2.55 (bs, 1 H), 1.50 (d, 3 
H,J=7.1Hz), 1.19 (s, 9 H) 

MS(FAB) 492 (MH") 

Example 128: Preparation of A^-[(2iS)-3-phenyl-l-plvaloyloxy-2-propyI]-iV-[0S>-a^ 
methyl-4-(methylsulfonylamino)benzy]thiourea (19-16, SU-710) 
Step 128-1. Preparation of i\f-rf2iS^-3-phenvl-l-pivalovloxv-2-propvl>jSr>r(61-a^ 
4-nitrobenzv1thiourea fl9-8> SU-700^ 

The iV^[(2iS)-3-phenyl-l-pivaloyloxy-2-propyl]-JV'-[(jS)-a-methyl-4- 
rdtrobenzy]thiourea (19-8, SU-700) was prepared by the similar procedure with that 
described in above Example 127-1, 127-2 and 127-3. 

82% yield, yellow oil 

The spectral data of this compoimd were identical to those of compound 19-7. 

Step 128-2. Preparation of jV^rf2iS^-3-phenvl-l-pivalovIoxv-2-propvl]-Ar-rf«Sl-a-methyl- 
4-aminobenzv1thiourea (19-12, SU-70gi 
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Through similar procedure to fiiat in Exanqple 12S-4 excepting using N'[(2S)-3- 
phenyl-l-pivaloyloxy-2-propyl]-J\r-[(5)-a-methyl-4-mtrobenzy]thiou^^ (19-8) as a 
starting material, iV^[(2iS)-3-phenyl-l-pivaloyloxy-2-propyl]-7\r-[(5>a-methyl-4- 
aminobenzy] thiourea (19-12, SU-706) having following physicochemical properties 
was synthesized: 

93% yield, yellow oil 

The spectral data of this compound were identical to those of compound 19-11. 

Step 128-3. Preparation of A^4(26^0-phenvl-l-pivalovloxv-2-propvn-JSr-rfiSl-^>m^^ 
4-fmethvLsulfonvlamino)benzv1thiourea (19-16, SU-710) 

Through similar procedure to that in Example 125-5 excepting using A^-[(2iS)-3- 
phenyH-pivaloyloxy-2-propyl]-iV-[(iS)-a-methyl-4-aminobenzy]thiourea (19-12) as a 
starting material, Ar-[(25)-3-phenyH-pivaloyloxy-2-propyl]-Ar-[(S)-a-methyl-4- 
(methylsulfonylamino)benzy]thiourea (19-16, SU-710) having following 
physicochemical properties was synthesized: 

85% yield, white soUd, mp = 59-61 ^'C, [a] = -18,2 (c 1.00, CHCI3) 

The spectral data of this compound were identical to those of compound 19-15. 

MS (FAB) nt/z 492 (MIT^ 

Example 129: Preparation of Ar-(4-^ButylbenzyI)-iV'-{l-[4-(methylsuIfonylamino)- 

3-fluorophenyqpropyl}thioarea (20-12, LJO-399) 

Step 129-1, Preparation of 2-Fluoro-4-vinvlaniline (20-1, UO-324^ 

A solution of 2-jQuoro-4-iodoaniline (2.37 g, 10 mmol) in toluene (50 mL) was 
treated with tetrakis(triphenylphosphine)palladium (0.578 g, 0.5 mmol), tributylvinyltin 
(3.5 mL, 12 mmol) and a catalytic amoimt of 2,6-di-rerf-butyl-4-methylphenol. After 
being heated at 100 for 1 h, the reaction mixture was filtered through celite and the 
filtrate was concentrated in vacuo. The residue was purified by flash column 
chromatography on silica gel using EtOAc:hexanes (1 :5) as eluant to afford 2-Fluoro-4- 
vinylaniline (20-1, LJ(>324, 1.275 g, 93%) as a yellow oil. 

NMR (CDCI3) 5 7.08 (dd, 1 H, J = 1.95, 12.4 Hz), 6.98 (dd, 1 H, 7= 1.47 Hz, 
8.04 Hz), 6.71 (t, 1 H, 7= 9 Hz), 6.57 (dd, 1 H, J = 10.8, 17.5 Hz), 5.55 (d, 1 H, J= 17.5 
Hz), 5.09 (dd, 1 H, J= 10.8 Hz), 3.75 (bs, 2 H) 

Step 129-2. Preparation of JV"-f2-Fluoro-4-vinvlphenvnmethanesulfonamide (20-2. LJO 
325} 

A cooled solution of 2-Fluoro-4-vinylaniline (20-1, 0.96 g, 7 mmol) in pyridine (10 
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mL) at 0 was treated with methanesulfbnjd chloride (0.644 mL, 8.4 mmol) and 
stirred at room temperature for 30 min. The reaction mixture was diluted with water and 
extracted with EtOAc several times. The combined organic layers were washed with 
water and brine, dried over MgS04, filtered, and the filtrate was concentrated in vacuo. 
The residue was purified by flash column chromatography on silica gel using 
BtOAc:hexanes (1:3) as eluant to afford iSr-(2-Fluoro-4- 

vinylphenyl)methanesulfonamide (20-2, UO-325, 1.372 g, 91%) as a white solid, 
mp = 82 t; 

NMR (CDCI3) 5 7,53 (t, 1 H, 7 = 8 Hz), 7,15-7.25 (m, 2 H), 6,64 (dd, 1 H, J = 
10.7, 17.5 Hz), 6.50 (bs, 1 H), 5.72 (d, 1 H, J = 17.5 Hz), 5.32 (dd, 1 H, 10.7 Hz), 
3.03 (s, 3 H) 

Step 129-3. Preparation of jV^(2-Fluoro-4-formvlphenvnmethanstilfonamide (20-3, UO- 
326) 

A solution of iSr-(2-Fluoro-4-vinylphenyl)methansulfonamide (20-2, 1.076g, 5 
nunol) in acetone and water (1 : 1, 20 mL) was treated with a catalytic amount of 
osmiimi tetroxide (4 wt% solution in hydroxyperoxide) and sodium periodate (2.139 g, 
10 mmol). After being stirred at room temperature for 1 h, the mixture was concentrated 
into a small volume in vacuo. The residue was treated with aqueous sodium thiosulfate 
solution and then extracted with EtOAc several times. The combined organic layers 
were washed with water and brine, dried over MgS04» filtered, and the filtrate was 
concentrated in vacuo. The residue was purified by flash column chromatography on 
silica gel using EtOAc;hexanes (1:2) as eluant to afford JV^(2-Fluoro-4- 
formylphenyl)methanesulfonamide (20-3, LJO-326, 0.521 g, 48%) as a white solid. 

mp= 151 V 

^H NMR (CDCI3) ^ 9.92 (d, 1 H, J = 2.2 Hz), 7.78 (t, 1 H, J= 8.6 Hz), 7.65-7.74 (m, 
2 H), 6.92 (bs, 1 H), 3.15 (s, 3 H) 

Step 129-4. Preparation of JV'-r2-fluoro-4-fl-hvdroxvpropvl)phenvl1methansulfon^ 
(20-4, LJO~337) 

A cooled solution of iV'-(2-Fluoro-4-formylphenyl)methansiilfonamide (20-3, 0.424 
g, 2 mmol) in THF (20 mL) at 0 t: was treated with Grignard reagent (4 mmol) and 
stirred at 0 for 30 min. The reaction mixture was quenched with saturated 
ammonium chloride solution, diluted with water and extracted with BtOAc several 
times. The combined organic layers were washed wilh water and brine, dried over 
MgS04, filtered, and the filtrate was conc^trated in vacuo. The residue was purified by 
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flash column chromatogr^hy on silica gel using EtOAcihexanes (1 :1) as eluant to N- 
[2-fluoro-4-(l-hydxoxypropyl)phenyl]niethanesul^^ (20-4, LJ0337). 

92% yield, colorless oil 

NMR (CDCI3) § 7.53 (t, 1 H, 7= 8.22 Hz), 7.19 (dd, 1 H, J= 1.8, 11.2 Hz), 7.12 
(dd, 1 H, J= 1.8 Hz, 8 Hz), 6.45 (bs, 1 H), 4.61 (m, 1 H), 3.02 (s, 3 H), 1.87 (m, 1 H), 
1.7-1.8 (m. 2 H), 0.93 (t, 3 H, J- 7.3 Hz) 

Step 129-5. Preparation of A^-r2-fluoro-4-a-a2idoproi>vl>Dhenv11 methaTie5ni1^ 
(20-8, UO-3971 

A cooled solution of the alcohol (1 mmol) in toluene (10 mL) at 0 t) was treated 
with diphenylphosphorylazide (0.26 mL, 1.2 mmol) followed by 1,8- 
diazabicyclo[5,4,0]undec-7-ene (0.18 mL, 1.2 mmol) and stiired for 2 h at 0 C . After 
being further stirred for 20 h at room temperature, the reaction mixture was diluted with 
EtOAc. The oiganic layere was washed with 5% HCl (10 mL), water and brine, dried 
over MgS04, filtered, and the filtrate was concentrated in vacuo. The residue was 
purified by flash column chromatography on silica gel using EtOAcrhexanes (1:3) as 
eluant to afford iV^[2-fluoro-4-(l-azidopropyl)phenyl]methanesulfonamide (20-8, LJO- 
397). 

91% yield, colorless oil 

^H NMR (CDCI3) 5 7.56 (t, 1 H, J- 8.04 Hz), 7,0-7.1 (m, 2 H), 6.70 (bs, 1 H), 4.34 
(t, 1 H, J= 7.32 Hz), 3.03 (s, 3 H), 1.7-1.8 (m, 2 H), 0.93 (t, 3 H, 7.3 Hz) 

Step 129-6. Preparation of i^^f4■^ButvlbenzvlViV^-fl-f4-fmefllvlsulfony la^^^^ 
fluorophenvllpropvlUhiourea (20-12. LJ0399^ 

A susfpension of the azide (1 mmol) and 10% palladium on carbon (50 mg) in 
MeOH (10 mL) was hydrogenated unda: a balloon of hydrogen for 1 h. The reaction 
naixture was filtered and the filtrate was concentrated in vacuo. The residue was 
dissolved in DMF (3 mL) and then added 4-/er/-butyibenzyl isothiocyanate (0.205 g, 1 
mmol). After being stirred at room temperature for 3 h, the reaction mixture was diluted 
with water and extracted with EtOAc several times. The combined organic layers were 
washed with water and brine, dried over MgS04, filtered, and the filtrate was 
concentrated in vacuo. The residue was purified by flash column chromatogr^hy on 
silica gel with EtOAcrhexanes (1:1) as eluant to afford JV^(4-^-Butylbenzyl)-iV^ -{l-[4- 
(mefliylsulfonylamino)-3-fluorophenyl]prop>d} thiourea (20-12, LJO-399) 

82% yield, white solid, mp = 85 t: 

*H NMR (CDCI3) § 7.45 (t, 1 H, J= 8.04 Hz), 7.34 (d, 2 H, J« 8.04 Hz), 7.12 (d, 2 
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H, 8.04 Hz), 6.9-7.0 (m, 2 H), 6.76 (bs, 1 H), 6.24 (bs, 2 H), 4.88 (bs, 1 H), 4.55 (bs, 
2 H), 3.00 (s, 3 H), 1.7-1.8 (m, 2 H), 1.30 (s, 9 H), 0.82 (t, 3 H, J- 7.05 Hz) 

MS (FAB) m/z 452 (MH^) 

Example 130: Preparation of A^-(4-^Butylbeiizyl>iV-{l-[4-(methylsulfonylamino)- 
3-fluoropheiiyl]-2-methylpropyl}thiourea (20-13, LJO-402) 

Step 130-1. Preparation of //-r2-fluoro-4-f l-hvdroxv-2- 
methvlprot)vl)phenvnmethanesulfonamide (20-5. LJO-396) 

Through similar procedure to that in Example 129-5 excepting using iV^(2-Fluoro-4- 
fonnylphenyl)methanesulfonamide (20-3) as a starting material, iV-[2-fluoro-4-(l- 
hydroxy-2-methylpropyl)phenyl]methanesulfonamide (20-5, UO-396) having 
following physicochemical properties was synthesized: 

90% yield, colorless oil 

^H NMR (CDCI3) 5 7.50 (t, 1 H, J= 8.28 Hz), 7.15 (dd, 1 H, 1.95, 11.2 Hz), 
7.07 (dd, 1 H, J- 1.8 Hz, 8 Hz), 6.62 (bs, 1 H), 4.38 (d, 1 H, 6.36 Hz), 3.01 (s, 3 H), 

I. 80. (m, 2 H), 0.95 (d, 3 H, J= 6.8 Hz), 0.83 (d, 3 H, J= 6.8 Hz) 

Step 130-2. Preparation of //-r2-fluoro-4-a-azido-2- 
metfavlpropynphenvllmethanesulfonamide (20-9. UO-398^ 

Through similar procedure to that in Example 129-5 exciting using iV-[2-iluoro-4- 
(l-hydroxy-2-methylpropyl)phenyl]m^hanesulfonamide (20-5) as a starting material, 
i\r-[2-fluoro-4-(l-azido-2-methylpropyl)phenyl]methanesulfonamide (20-9, UO-398) 
having following physicochemical properties was synthesized: 

85% yield, colorless oil 

^H NMR (CDCI3) 6 7.57 (t, 1 H, J= 8.07 Hz), 7.05-7.15 (m, 2 H), 6.64 (bs. 1 H), 
4.15 (d, 1 H, J= 7.56 Hz), 3.05 (s, 3 H), 1.93 (m, 1 H), 0.99 (d, 3 H, J= 6.8 Hz), 0.81 (d, 
3H,J=6,8Hz) 

Step 130-3. Preparation of iV'-(4-/-Butvlbenzvn-i\r-ll-[4-(methvlsulfonvlaminoV3- 
fluorophenvl1-2-methvlpropvl>thiourea (20-13, LJO-402^ 

Through similar procedure to that in Example 129-6 excepting using JV-[2-fluoro-4- 
(l-azido-2-methylpropyl)phenyl]methariesulfonamide (20-9) as a starting material, JV- 
(4-/-Butylbenzyl)-iV'- { 1 -[4-(methylsulfonylamino)-3 -fluorophenyl]-2- 
methylpropyl}thio\irea (20-13, LJO-402) having following physicochemical properties 
was synthesized: 

87% yield, white solid, mp = 84 tl 
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NMR (CDCI3) § 7.45 (t, 1 H,- J« 8.04 Hz), 7.36 (d, 2 H, J= 8.04 Hz), 7.14 (d, 2 

H, 8.04 Hz), 6.85-6.95 (m, 2 H), 6.78 (bs, 1 H), 6.25 (bs, 2 H), 4.81 (bs, 1 H, 4.53 
(bs, 2 H), 3.01 (s, 3 H), 1.92 (m, 1 H), 1.30 (s, 9 H), 0.77 (m, 6 H) 

MS (FAB) m/z466 (MSt) 

Example 131: Preparation of iV-(4-^Butylbeiizyl)-JV'-{[4-(methylsulfonyIam^ 
fluorophenyI](phenyOmethyl}thiourea (20-14, LJO-403) 

Step 131-1. Piepaiationof JSr-l2-fluoro-4- 

|livdroxvfphenvnmethvl1phenvl}methanesiilfQnamide (20-6, LJO-330) 

Through similar procedure to that in Example 129-4 excepting using Grignard 
reagent (R=Ph) of iV-(2-Fluoro-4-formylphenyl)methanesulfonamide (20-3) as a starting 
material, iV-{2-fluoro-4-[hydroxy(phenyl)methyl]phenyl}methanesulfonamide (20-6, 
UO-330) having following physicochemical properties was synthesized: 
100% yield, white solid, mp = 91 

*H NMR (CDCI3) 6 7.52 (t, 1 H, J= 8.25 Hz), 7.3-7.38 (m, 5 H), 7.22 (dd, 1 H, J= 

I. 6, 1L2 Hz), 7.17 (dd, 1 H, J= 1.6 Hz, 8 Hz), 6.46 (bs, 1 H), 5.81 (s, 1 H), 3.00 (s, 3 
H), 1.99(bs, IH) 

Step 131-2. Preparation of JV^(2-fluoro-4- 

[azidofphenvDmethvllphenvllmethanesulfonainide (20-10, LJO-335> 

Through similar procedure to that in Example 129-5 excepting using iV-{2-fluoro-4- 

[hydroxy(phenyl)methyl]phenyl}methanesulfonamide (20-6) as a starting material, JV- 

{2-fluoro-4-[azido(phenyl)methyl]phenyl}methanesulfonamide (20-10, LJO-335) 

having following physicochemical properties was synthesized: 
84% yield, white solid, mp = 60 TC 

^H NMR (CDCI3) 5 7.56 (t, 1 H, J= 8.25 Hz), 7.25-7.45 (m, 5 H), 7.1-7.15 (m, 2 H), 
6.48 (bs, 1 H), 5.68 (s, 1 H), 3.03 (s, 3 H) 

Step 131-3. Preparation of 7/-(4-^ButvlbeIlzvlViV^'-^^4-(methvlsulfonvla n^^no)-3- 
fluorophenYn(phenvnmethvUth^ourea (20-14, LJO-403) 

Through similar procedure to that in Example 129-6 excepting using A^-{2-fluoro-4- 
[hydroxy(phenyl)methyl]phenyl}methahesulfonamide (20-6) as a starting material, N- 
(4-f-Butylbenzyl)-iSr - {[4-(methylsulfonylamino)-3- 
fluorophenyl](phenyl)methyl}thiourea (20-14, LJO-403) having following 
physicochemical properties was synthesized: 

92% yield, white solid, mp = 191^ 
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NMR (CDCI3) 5 7.50 (t, 1 H, / = 8.55 Hz), 7.25-7.4 (m, 7 H), 7.13 (d, 2 H, 
8.04 Hz), 6.9-7.0 (m, 2 H), 6,51 (bs, 1 H), 6.30 (bs, 1 H), 6.23 (bs, 1 H), 4.58 (bs, 2 H), 
3.02 (s, 3 H), 1.31 (s,9H) 
MS (FAB) m/z 500 (MH*) 

Example 132: Preparation of Ar-(4-r-Batylbeii2yl)-iV'-{l.[4-(meth3isulfony^ 
3-flaorophenyl].2-pheiiylethyl}thioarea (20-15, LJO-395) 

Step 132-1. Preparation ofMr2-fluoro-4-fl-hvdroxv-2- 
phenvlethynphenvllmethanesulfonainide f20-7, LJO-336) 

Through similar procedure to that in Example 129-4 excepting using Grignard 
reagent (R=Ph) of ;V^-(2-Fluoro-4-formylphenyl)methanesulfonamide (20-3) as a starting 
material, iV-[2-fluoro-4-(l.hydroxy-2-phenylethyl)phenyl]methanesulfonamide (20-7, 
LJO-336) having following physicochemical properties was synthesized: 

94% yield, yellow solid, mp = 123 TC 

^H NMR (CDCI3) 5 7.54 (t, 1 H, J = 8.22 Hz), 7,1-7.35 (m, 7 H), 6.44 (bs, 1 H), 
4.89 (m, 1 H), 3.02 (s, 3 H), 2.98 (ddd of AB, 2 H), 1.98 (d, 1 H, J= 2.9 Hz) 

l^ZzL Preparation of A^-r2-fluoro-4-f 1 -azido-2- 

phenvlethv ltohenvllme thatiegnlfn namide (20-11. LJO-394^ 

Throu^ similar procedure to tfiat in Example 129-5 excepting using iV'-P-fluoKM- 
(l-hydroxy-2-phenylethyl)phenyl]methanesulfonamide (20-7) as a starting material, 
[2-fluoro-4-(l-.azido-2-phenylethyl)phenyl]methanesulfonamide (20-11, LJO-394) 
having following physicochemical properties was synthesized: 

94% yield, white soUd, mp = 74 1C 

^H NMR (CDCla) 5 7.55 (t, 1 H, J = 8.04 Hz), 7,0-7.3 (m, 7 H), 6.62 (bs, 1 H ), 4.66 
(t, 1 H, 6.84 Hz), 3.04 (s, 3 H), 3.00 (ddd of AB, 2 H) 

Step 132-3. Preparation of Ar-(4-^Butvlb e nzvn-i^^'^^l-^4-rmethvls^lfo nvlamino)-^,■ 
fluorophen vn-2-phenvlethvUthiourea (20-15, UO-395) 

Through similar procedure to that in Example 129-6 excepting using Ar-[2-fluoro-4- 
(l-azido-2-phenyletiiyl)phenyl]methanesulfonamide (20-1 1) as a starting material, 7/-(4- 
/-Butylbenzyl)-iV"-{l-[4-(methylsulfonylamino)-.3-fluoiophenyl]-2- 
phenylethyl}thiourea (20-15, UO-395) having following physicochemical properties 
was synthesized: 

93% yield, white solid, mp ^ 116X: 

'H NMR (CDCI3) 5 7.43 (t, 1 H, J= 8.04 Hz), 7.33 (d, 2 H, 7= 8.04 Hz), 7.2-7.3 (m, 
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5 H), 7,06 (d, 2 H, J= 8.04 Hz), 6.9-7.0 (m, 2 H), 6.63 (bs, 1 H), 6.11 (bs, 1 H), 5.45 (bs, 
1 H), 4.43 (bs, 2 H), 3.06 (d, 2 H, 5.6 Hz), 3.00 (s, 3 H), 1.31 (s, 9 H) 
MS (FAB) m/z 514 (Mit) 

Example 133: Preparation of JV-(4-^ButylbeiizyO-^-{l-methyl-l*[4- 
(methyIsuIfoiiylamlno)phenyl]ethyl}thloarea (21-7, CHK-593) 
Step 133-1. Preparation of Benzvl JV^a-Me1favM-r4- 
(methvlsul fQnylamiTi ofahenvnethvDcarbamate (21-1. CHK-582^ 

A solution of 2-[4-(methylsulfonylamino)phenyl]-2-methylpropionic acid (8-11, 1 
mmol) in toluene (6 mL) was treated with 4A molecular sieve (200 mg), EtaN (1.3 
nunol) and diphenylphosphoryl azide (1.3 mmol) and heated at 110 ^^C for 1 h. The 
mixture was cooled to room temperature and BnOH (20 mmol) was added. After the 
mixture was heated to 1 10 for 12 hours and concentrated in vacuo. The residue was 
purified by by column chromatography on silica gel with BtOAc:hexanes as eluant to 
afford Benzyl iV-{l-MethyH-[4 -(methylsulfonylamino)phenyl]ethyl} carbamate (21-1, 
CHK-582) 

^H NMR (CDCI3) 5 7.25-7.4 (m, 7 H), 7.12 (bd, 2 H), 6.60 (bs, 1 H), 5.22 (bs, 1 H), 
5.02 (s, 2 H), 2.98 (s, 3 H), 1.65 (s, 6 H) 

Step 133-2. Preparation of JV^f 4-r-Butvlbenzvn-J\r-^l-methvl-l -[4- 
fmetfavlsulfonvlamino>phenvl]lethvUthiourea(21-7. CHK-593) 

A suspension of Benzyl Ar-{l-Mettiyl-l-[4- 

(methylsulfonylamino)phenyl]ethyl} carbamate (21-1, 0.5 mmol) and 5% palladium on 
carbon (100 mg) in MeOH (10 mL) was hydrogenated under a rubber balloon of 
hydrogen for 1 h. After the solvent was evaporated by rotary evaporator, the residue was 
dissolved in DMF (5 mL) and treated with 4-t-butylbenzyl isothiocyanate (0.5 mmol). 
After being stirred ovemigjit, the mixture went to aqueous work-iq> and the residue was 
purified by by column chromatography on silica gel with EtOAc:hexanes as eluant to 
afford Ar-(4-r-Butylbenzyl)-JV-{l-methyH-[4- 
(methylsulfonylamino)phenyl]ethyl} thiourea (21-7, CHK-593) 

94 % yield, white solid, mp = 161-164 °C 

^H NMR (CDCI3) 6 7.42 (d, 2 H), 7.22 (dd, 4 H), 6.83 (bs, 1 H), 6.80 (d, 2 H), 6.63 
(bs, 1 H), 5.23 (bt, 1 H), 4,58 (d, 2 H, 4.9 Hz), 2.97 (s, 3 H), 1.65 (s, 6 H), 1.28 (s, 9 
H) 

MS (FAB) m/z 434 (MH*) 
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Example 134: Preparation of iVK4-/-Butylben2yO-iN^-{l-inethyl-l-I3-fluoro-4- 
(methylsulfonylaiiiino)pheiiyl]ethyl}thiourea (21-8, CHK-660) 

Step 134-1. Preparation of Benzyl 7/-(l-Methvl-l-r3>fluoro^> 
fmethvlsulfonvlammo)phenvllethvU carbamate (21-2. CHK.-657'> 

Through sunilar procedure to that in Example 133-1 excepting using 2-[3-Fluoro-4" 
(methylsulfonylamino)phenyl]-2-methylpropionic acid (7-4) as a starting material, 
Benzyl A^-{l-Methyl-l-[3-fluoro-4-(methylsulfonylamino)phenyl]ethyl}caibamate (21- 
2, CHK-6S7) having following physicochemical properties was synthesized: 

NMR (CDCh) 5 7.50 (t, 1 H, /= 8.3 Hz), 7.34 (bs, 5 H), 7.15-7.2 (m, 2 H), 6.45 
(bs, 1 H), 5.18 (bs, 1 H), 5.02 (s, 2 H), 3.02 (s^ 3 H), 1 .63 (s, 6 H) 

Step 134-2. Preparation of jV-f4-^Butvlben2vn-iS^-^l-methvl-l-f3-fluoro-4- 
(methvlsulfonvlamino)phenvl]ethyl)thiourea (21-8. CHK-660) 

Through similar procedure to that in Example 133-2 excepting using Benzyl N- {1- 
Methyl-l-[3-fluoro-4-(me&ylsulfQnylamino)phenyl]ethyl}caibamate(21-2) as a starting 
material. Benzyl 7V^{l-Methyl-l-[3-fluoro-4- 

(methylsulfonylamino)phCTiyl]ethyl} carbamate (21-2, CHK-657) having following 
physicochemical properties was synthesized: 
80% yield, white solid, mp = 83-85 ""C 

^H NMR (CDCI3) 6 7.52 (t, 1 H, J= 8.2 Hz), 7.18-7.3 (m, 4 H), 6.86 (d, 2 H, J= 7.9 
Hz), 6.50 (bs, 1 H), 5.20 (bs, 1 H), 4.59 (d, 2 H, J= 4.8 Hz), 2.98 (s, 3 H), 1.65 (s, 6 H), 
1.29(5, 9 H) 

MS/«/2 486(MNa'^ 

Example 135: Preparation of iV-(4-r-ButyIben2yr)-iV-{l-methyI-l-[3-methoxy-4- 
(methylsulfonylamino)phenyllethyl}thiourea (21-9, CHK-629) 
Step 135-1. Preparation of Benzyl jV-^l-Methvl-l-f3-methoxv-4- 
(methvlsulfonvlamiTlQ)phenynethvUca^bamate (21-3. CHK-646) 

Thiough similar procedure to tiiat in Example 133-1 excepting using 2-(3-methoxy- 
4-(methylsulfonylamino)phenyl)-2-methylpropionic acid (8-12) as a starting material, 
Benzyl N- {1 -Methyl- 1 -[3-methoxy-4-(methylsulfonylamino)phenyl]ethyl} carbamate 
(21-3, CHK-646) having following physicochemical properties was synthesized: 

^H NMR (CDCI3) 6 7.44 (d, 1 H, 8.3 Hz), 7.34 (bs, 5 H), 6.98 (dd, 1 H, 7- 2, 
8.3 Hz), 6.91 (d, 1 H, J- 2 Hz), 6.74 (bs, 1 H), 5.21 (bs, 1 H), 5.02 (s, 2 H), 3.79 (s, 3 
H), 2.93 (s,3H),1.65(s,6H) 
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Step 135-2. Preparation of jy--(4>f>BuWlbaizvlVjSr-f l-me1favl-l-r3-methoxv-4-- 
fmethvlsulfonvlamino)phenvllethvU thiourea (21-9, CHK-629) 

Through similar procedure to that in Example 135-1 excepting using Benzyl ^''-{l- 
Methyl-l-[3-methoxy-4-(methylsulfonylamino)phenyl]ethyl} carbamate (21-3) as a 
starting material, iV -(4-r-Butylbenzyl)-iV- {1 -methyH-[3-methoxy-4- 
(methylsulfonylamino)phenyl]efhyl} thiourea (21-9, CHK-629) having following 
physicochemical properties was synthesized: 

69 % yield, white soUd, mp = 148-150 ^'C 

NMR (CDCI3) 5 7.47 (d, 1 H, J= 8.2 Hz), 7.23 (d, 1 H), 6.94-7.0 (m, 2 H), 6.80 
(d, 3 H), 6.50 (bs, 1 H), 5.31 (t, 1 H), 4.57 (d, 2 H, J= 5.1 Hz), 3.77 (s, 3 H), 2.89 (s, 3 
H), 1.65 (s, 6 H), 1.29 (s, 9 H) 

MS (FAB) m/z 464 (MH^ 

Example 136; Preparation of A/^(4-^-ButylbenzyI>JV-{l-I4- 
(methylsulfonyIamino)phenyI]cyclopropyl}thiourea (22-7, CBKrS79) 

Step 136-L' Preparation of Benzyl ;V-(l-f4- 

(methvlsulfonvlamino^phenvncvclopropvllcarbamate (22-1. CHK-577) 

Through similar procedure to that in Example 135-1 excepting usmg l-[4- 
(Methylsulfonylamino)phenyl]cyclopropanecarboxyHc acid (11-7, CHK-530) as a 
starting material, N -(4-/-Butylbenzyl)-i\r - { 1 -methyl- 1 -[3 -methoxy-4- 
(methylsulfonylamino)phenyl]ethyl}thiourea (21-9, CHK-629) having following 
physicochemical properties was synthesized: 
. 77% yield, white solid, mp = 1*42-143 t: 

^H NMR (CDCI3) 5 7.35 (bs, 5 H), 7.24 (bd, 2 H), 7.13 (bd, 2 H), 6.32 (bs, 1 H), 
5.46 (bs, 1 H), 5.09 (s, 2 H), 2.98 (s, 3 H), 1.2-1.35 (m, 4 H) 

Step 136-2. Prq)aration of jyif 4-/-Butylbenz vlViNT - H - [4- 

toetfavlsu1 foTiy1flnni no>phenvl]cvclopiopvl| thiourea (22-7. CHK-579) 

Through similar procedure to that in Example 133-2 excepting using l-[4- 
(Methylsulfonylamino)phenyl]cyclopropanecarboxylic acid (11-7) as a starting material, 
i\r-(4-f-Butylbenzyl)-A^-{l-[4-(methylsiUfonylamino)phenyl]cyclopropyi}thiourea (22-7, 
CHK-579) having following physicochemical properties was synthesized: 

78 % yield, white soUd, mp - 110-113 

*H NMR (CDCI3) 5 7.33 (d, 2 H), 7.17 (m, 4 H), 7.05 (d, 2 H), 4.58 (m, 2 H), 3.01 
(s, 3 H), 1.7-1.9 (m, 2 H), 0.85 (t, 2 H, y= 7.5 Hz) 
MS (FAB) m/z 433 (M^+2) 
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Example 137: Preparation of iV<4-/-Butylbeii2yl>JV'-{l-[3-fluoro-4- 
(methylsuIfonylamlno)phenyI]cyGlopropyl}fliioarea (22-8) 

Step 137-1. Preparation of Benzyl jV-{l>[3-fluoro-4- 

(Methvlsulfonvlamino^phaivllcvcloprop vl> carbamate (22-2) 

Through similar procedure to that in Example 133-2 excepting using l-[3-fluoro-4- 
(methylsulfonylamino)phenyl]cyclopropanecailK)xylic acid (10-6) as a starting material. 
Benzyl iV^{l"[3-fluoro-4-(Methylsulfonylamino)phenyl]cyclopropyl} carbamate (22-2) 

having following physicochemical properties was synthesized: 

*H NMR (CDCI3) 5 7.50 (t, 1 H), 7.35 (bs, 5 H), 6.90 (d, 1 H), 6.84 (dd, 1 H), 6.68 
(bs, 1 H, NHSO2), 5.48 (bs, 1 H), 5,12 (s, 2 H), 2.93 (s, 3 H), 1.2-1.3 (m, 4H) 

Step 137-2. Preparation of //-f4-/-ButvlbeDzvl)-A^-(l-r3-fluoro-4- 
(metbvlsu 1fnnylaTnin o)phenvl1cyclopropvn thiourea f22-8'> 

Through similar procedure to that in Example 133-2 excepting using Benzyl JV-{1- 
[3-fluoro-4-(Mefliylsulfonylamino)phenyl]cyclopropyl}carbamate (22-2) as a starting 
material, iV-(4-/-Butylbenzyl)-i\r- { l-[3-fluoro-4- 

(methylsulfonylamLino)phenyl]cyclopropyl} thiourea (22-8) having following 
physicochemical properties was synthesized: 

NMR (CDCI3) § 7.53 (t, 1 H), 7.34 (d, 1 H), 7.05 (d, 2 H), 6.75-6.90 (m, 3 H), 
6.23 (bs, 1 H), 5.80 (bs, 1 H), 4.58 (ddd, 2 H), 2.95 (s, 3 H), 1.7-1.9 (m, 2H), 1.30 (s, 
9H), 0.88 (t,2H) 

MS (FAB) Tn/z 450 (Mif) 

Example 138: Preparation of iV-(4-/-Butylben2yI)-A^-{l-(3-methoxy-4- 
(methylsulfonylambio)phenyl]cyclopropyl}thiourea (22-9, CHK-631) 

Step 138-1, Preparation of Benzyl N-{1 -[3-methoxv-4- 

fMetfavlsu lfnnYlamino)phen Yllcyclopropvn carbamate (22-3. CHK-6271 

Through similar procedure to that in Example 133-1 ^cepting using l-[3-Methoxy- 
4-(methylsulfonylamino)phenyl]cyclopropanecarboxylic acid (11-8) as a starting 
material. Benzyl A^-{l-[3-methoxy-4- 

(Methylsulfonylamino)phenyl]cyclopropyl} carbamate (22-3, CHK-627) having 
following physicochemical properties was synthesized: 

86% yield, white solid, mp =^100-103 TC 

*H NMR (CDCI3) 5 7.42 (d, 1 H, J= 8.3 Hz), 7.35 (bs, 5 H), 6.88 (d, 1 H, J = 1.8 
Hz), 6.82 (dd, 1 H, J = 1.8, 8.3 Hz), 6.68 (bs, 1 H), 5.46 (bs, 1 H), 5.09 (s, 2 H), 3.79 (s. 
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3 H), 2.91 (s, 3 H), 1.2-1.3 (m, 4 H) 

Step 138-2. Preparation of jS^f4-NButvlbeiizvlVJSr-f l->r3-niethoxv-4- 
(methvlsiilfonvlaii]ino)phenvl1cvclopropvl}thioiirea (22-9. CHK-63n 

Through similar procedure to that in Example 133-2 excqpting using Ben2yl N-{1- 
[3-methoxy-4-(Methylsulfonylamino)phenyl]cyclopropyl}caibai^ (22-3) as a starting 
material, AK4-/-Butylbenzyl)-i\r-{l-[3-methoxy-4- 
(methylsulfonylaimno)phenyl]cyclopiopyl} thiourea (22-9, CHK-631) having following 
physicochemical properties was synthesized: 

86 % yield, white solid, mp = 100-103 

NMR (CDCI3) § 7.46 (d, 1 H), 7.31 (d, 1 H), 7.02 (d, 2 H), 6.7-6.85 (m, 3 
H),6.20 (bs, 1 H), 5,78 (bs, 1 H), 4.58 (ddd, 2 H), 3.83 (s, 3 H), 2.94 (s, 3 H), 1.7-1.9 (m, 
2 H), 1.30 (s, 9 H), 0.88 (t, 2 H, J= 7.5 Hz) 

MS (FAB) m/fe 463 

Example 139: Preparation of iV-(4-^Butylbenzyl)-A^-{l-[4- 
(methylsuIfonylamino)phenyl]ethyl}urea (23-1, MK-82) 

Through similar procedure to that in Example 133-2 excepting using 1 -[4- 
(Methylsulfonylamino)phenyl]ethyl amine (13-11) as a starting matmal, //-(4-r- 
Butylbenzyl)-A^-{i[4-(methylsulfonylamino)phenyl]ethyl}urea (23-1, MK-82) having 
following physicochemical properties was synthesized: 

83% yield, white solid, mp = 95-98 t: 

NMR (CDCI3) § 7.34 (d, 2 H, J= 8.3 Hz), 7.23 (d, 2 H, J= 8.5 Hz), 7.16 (d, 2 H, 
J= 8.3 Hz), 7,11 (d, 2 H, J= 8.5 Hz), 6.86 (s, 1 H), 4.82 (m, 1 H), 4.63 (m, 2 H,), 4.31 
(d, 2 H, y = 4.4 Hz), 2.97 (s, 3 H), 1 .40 (d, 3 H, /= 6.8 Hz), 1 .30 (s, 9 H) 

MS (EI) m/z 403 (M^ 

Example 140: Preparation of JV-(4-^-Butylbwzyl)-iV-{l-I3-fluoro-4- 
(methyIsalfonylamino)phenyl]efliyl}urea (23-2, MK-205) 

Through similar procedure to that in Example 102 excepting l-[3-Fluoro-4- 
(methylsulfonylamino)phenyl]ethyl amine (13-12) as a starting material, //-(4-r- 
Butylbenzyl)-iV-{l-[4-(methylsulfonylamino)phenyl]ethyl}urea (23-1, MK-82) having 
following physicochemical properties was sjoithesized: 

70% yield, white soUd, mp = 152-154 TC 

^H NMR (CDCI3) § 7.44 (t, 1 H, J= 8.2 Hz), 7.34 (bd, 2 H, J= 8.5 Hz), 7.18 (bd, 2 
H, J= 8.3 Hz), 7.0-7.08 (m, 2 H), 6.66 (s, 1 H), 4.84 (m, 1 H), 4.75 (m, 2 H), 4.30 (ddd. 
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2 H), 2.99 (s, 3 H), 1.38 (d, 3 H, J= 6.8 Hz), 1.30 (s. 9 H) 
MS (FAB) m/z 422 (MHO 

Example 141: Preparation of iV-{l-[3-Fluoro-4. 

(methylsulfonylamino)phenyl]ethyl}-3-(4-rerr-butyIphenyI)ac^^ (24-1, KMJ- 

586) 

The iNr-{l-[3-nuoro-4<methylsulfonylaixiino)pheQyl]ethyl}-^ 
butylphenyl)acetaimde (24-1) was prepared by the similar procedure with that described 
in above Example 1-5. 

36% yield, white solid, mp =134-1 36 

NMR (CDCI3) 6 7.48 (t, 1 H, 8.8 Hz), 7.39 (bd, 2 H, J= 8.3 Hz), 7.18 (bd, 2 
H, J= 8.3 Hz), 6.92-7.02 (m, 2 H), 6.44 (bs, 1 H), 5.58 (d, 1 H, J= 7.8 Hz), 5.06 (m, 1 
H), 3.56 (s, 2 H), 3.00 (s, 3 H), 1.37 (d, 3 H, J= 7 Hz), 1.33 (s, 9 H) 

MS (FAB) i«>fe407 (MET*) 

Example 142: Preparation of iV-{l-[3-FIuoro-4- 

(methylsulfonylamino)phenyllethyl}-3-(4-/^0rr-butylphenyI)propanamide (24-2, 
KMJ-552) 

The N-{1 -[3-Fluoro-4-(methylsulfonylamino)phenyl]ethyl} -3-(4-tert' 

butylphenyl)propaiiamide (24-2) was prepared by the similar procedure with that 
described in above Example 1-5. 

29% yield, white solid, mp = 152-154 t: 

^H NMR (CDCI3) 5 7.44 (t, 1 H, 8 Hz), 7.31 (bd, 2 H, J= 8.3 Hz), 7.11 (bd, 2 H, 
J= 8.3 Hz), 6.95-7.02 (m, 2 H), 6.82 (bs, 1 H), 5.72 (d, 1 H, 7.1 Hz), 5.02 (m, 1 H), 
3.00 (s, 3 H), 2.93 (t, 2 H, J= 7.1 Hz), 2.50 (m, 2 H), 1.34 (d, 3 H, J= 7 Hz), 1.30 (s, 9 
H) 

MS (FAB) m/z42l (MH^ 

Example 143: Preparation of A^-{l-[3-Fluoro-4- 

(methylsulfonylanuno)phenyl]ethyl}-3-(4-r^it-butyIphenyl)-2-propenamlde (24-3, 
KMJ-570) 

The N- { 1 -[3-Fluoix)-4-(methylsulfonylamino)phenyl]ethyl} -3-(4-ter^butylphenyl)- 
2-propenamide (24-3) was prepared by the similar procedure with that described in 
above Example 1-5. 

67% yield, white solid, mp = 154-156 t) 

^H NMR (CDCI3) 5 7,62 (d, 1 H, •/= 15.5 Hz), 7,52 (t, 1 H, J = 8 Hz), 7.41 (dd, 4 
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H), 7.12-7.18 (m, 2 H), 6.54 (bs. 1 H), 6.37 (d, 1 H, /= 15.5 Hz), 5.88 (d, 1 H, J= 7.1 
Hz), 5.21 (m, 1 H), 3.02 (s, 3 H), 1.53 (d, 3 H, J= 7 Hz), 1.32 (s, 9 H) 
MS (FAB) m/z 419 (MH^ 

Example 144: Preparation of iV-{l-[3-Fluorp-4- 

(mefhylsulfonylamino)phenyl]ediyl}*-3-(3,4-dimethylphenyI)propanamide (24^, 
CHK-602) 

The ;\r-{l-[3-Fluoro-4-(methylsiilfonylamino)phenyl]ethyl}-3-(3,4- 
diinethylphenyl)propanamide (24-4) was prepared by the similar procedure with that 
described in above Example 1-5. 

70% yield, white solid, mp = 176-177 "C 

NMR (CDCI3) 5 7.47 (t, 1 H, J- 8 Hz), 6.9-7.1 (m, 5 H), 6.43 (bs, 1 H), 5.46 
(d, 1 H), 5.03 (m, 1 H), 3.01 (s, 3 H), 2.90 (t, 2 H, /= 7.3 Hz), 2.49 (dt, 2 H), 2.23 (d,-6 
H, J= 3.8 Hz), 1,37 (d, 3 H, /= 7 Hz) 

MS (FAB) m/z 393 (MH^ 

Example 145: Preparation of iV-{l-[3-Fluoro-4- 

(methylsulfonylamino)phenyl]ethyl}--3-'(3,4-dimethylphenyI)-2-propenamide (24-5, 
CHK-651) 

The7V-{l-[3-Fluoro-4-(methylsulfonylamino)phenyl]ethyl}-3-(3,4-dimet^^^ 
2-propenamide (24-5) was prepared by the similar procedure with that described in 
above Example 1-5. 

74% yield, white solid, mp = 212-213 t) 

'H NMR (CDCI3) 8 7.59 (d, 1 H, J== 15.6 Hz), 7.54 (t, 1 H, J= 8 Hz), 7.1-7.26 (m, 
5 H), 6.46 (bs, 1 H), 6.35 (d, 1 H, J= 15.6 Hz), 5.77 (d, 1 H, J= 7.7 Hz), 5.22 (m, 1 H), 
3.02 (s, 3 H), 2.27 (bs, 6 H), 1.53 (d, 3 H, J= 7 Hz) 

MS (FAB) m/z 391 (MH*) 

Example 146: Preparation of JV-{l-[3-Fluoro-4- 

(methylsuIfonylamino)phenyl]ethyl}-3-(4-chloropheny0propenaniide (24-6, KMJ- 
534) 

The N' {l-[3-Fluoro-4-(methylsulfonylamino)phenyl]ethyl}-3-(4- 

chlorophenyl)propenamide (24-6) was prepared by the similar procedure with ttiat 
described in above Example 1-5. 

65% yield, white solid, mp = 170-172 t; 

^H NMR (CDCI3) § 7.48 (t, 1 H, /= 8 Hz), 7.23 (d, 2 H, J= 8.3 Hz), 7.10 (d, 2 H, J 
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= 8.3 Hz), 6.92-7.0 (m, 2 H), 6.44 (bs, 1 H), 5.47 (d, 1 H), 5.03 (m, 1 H), 3.03 (s, 3 H), 
2.94 (t, 2 H, J= 7.3 Hz), 2.48 (m, 2 H), 1.38 (d, 3 H, 7= 7 Hz) 
MS (FAB) 399 (MH*) 

Example 147: Preparation of A^-{l-[3-FIuoro-4- 

(methylsalfonylammo)phenyl]ethyl}-3K4-chlorophenyI)«2-propenaim (24-7, 
KMJ-558) 

The iNr-{l-[3-Fluoro-4-(methylsulfonylamino)phmyl]ethyi}-3-^^^ 
propenamide (24-7) was prepared by the similar procedure with that described in above 
Example 1-5. 

57% yield, white solid, mp = 219-221 t) 

'H NMR (CDCI3) S 7.59 (d, 1 H, 15.7 Hz), 7.56 (t, 1 H, 8 Hz), 7.42 (d, 2 H, 
/= 8.3 Hz), 7.34 (d, 2 H, J== 8.3 Hz), 7.12-7.18 (m, 2 H), 6.44 (bs, 1 H), 6.37 (d, 1 H, J 
- 15.7 Hz,), 5.77 (d, 1 H), 5.22 (m, 1 H), 3,02 (s, 3 H), 1.54 (d, 3 H, 7 Hz) 

MS (FAB) ni/z 397 (MEO 

Example 148: Preparation of iV-{l-[3-Fluoro-4- 

(methyIsiilfonylamino)phenyl]ethyl}--3-(3,4--dimetiiylphenyI)butanamide (24-8, 
CHK-647) 

The N- { 1 -[3-Fluoro-4-(methylsulfonylamino)phenyl]ethyl} -3-(3,4- 

dimethylphenyl)butanamide (24-8) was prepared by the similar procedure with that 
described in above Example 1-5. 

81% yield, mp = 152-154 t) . 

'H NMR (CDCI3) 5 7.52 (t, 1 H, J= 8 Hz), 6.85-7.1 (m, 5 H), 6.46 (bs, 1 H), 5.56 
(d, 1 H, / = 7 Hz), 5.08 (m, 1 H), 3.01 (s, 3 H), 2.58 (t, 2 H, J = 7.3 Hz), 2.23 (s, 6 H), 
2.19 (t, 2 H, J= 7.9 Hz), 1.94 (m, 2 H), 1.44 (d, 3 H, J= 7 Hz) 

MS (FAB) m/z407 (MH*) 

Experimental Example 1: Receptor binding affinity assayVaniUoid Receptor 1 
Binding Assays 
Cell Culture 

The pUHG102 VRl plasmid was transfected into CHO cells containing the pTet Off 
regulatory plasmid (Clontech). In these cells, expression of the VRl is repressed in the 
presence of tetracycline but is induced upon removal of the antibiotic. Stable clones were 
isolated in culture medium containing puromydn (10 |Lig/mL) and maintained in HAM F12 
medium supplemented with tetracycline (1 ^g/mL), 5 ^g/ml geniticin, 25 mM HEPES, 10% 
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FBS. Cells utilized for assays were grown in culture medium without antibiotic for 48 h before 
use. Cells were seeded in T75 cell culture flasks in media without antibiotics and grown to 
approximately 90% confluence. The flasks were then washed with PBS and harvested in 0^5% 
trypsin, 1 mM EDTA. The cells were pelleted by g^tle centrifugation and stored at -20 "^C until 
assay. 

Competition binding assay 

Binding studies with [^H]resimferatoxin ORTX) were carried out as described 
previously with minor modifications (Szallasi et al., 1992). Binding assay mixtures 
were set up on ice and contained 50-100 pM [^HrjRTX, various concentrations of 
competing ligands, 0.25 mg/mL BS A (Cohn fraction V), and about 5x1 0^ VRl- 
transfected cells. The final volume was adjusted to 350 with DPBS with Ca^"^ and 
Mg^"^ and 0.25 mg/mL bovine sOTmi albmnin. Non-specific binding was determined in 
the presence of 100 nM nonradioactive RTX, The binding reaction was initiated by 
transferring the assay mixtures to a 37 water bath and was tenninated after a 60 min 
incubation period by cooling the tubes on ice. To reduce non-specific binding, 200 
Jig/ml a-glycoprotein was added. Membrane-bound RTX was then separated from the 
free by pelleting the membranes in a Becfcman 12 benchtop centrifuge (1 5 min, 
maximal velocity), the tips of the tubes containing the pellets were cut off, and the 
radioactivity was determined by scintillation coimting. Equilibrium binding parameters 
(Ki and cooperativity) were determined by fitting the Hill equation to the measured 
values with the aid of the program MicroCal Origin 6.0. 

Compound preparation 

Initial stocks were dissolved in DMSO. For the binding assays, compounds were 
diluted m with DPBS with Ca^"^ and Mg^^ and 0.25 mg/mL bovine serum albumin. For 
the calcium uptake assays, compounds were diluted in DMEM with 0.25 mg/mL bovine 
serum albumin. 

Experimental Example 2: Functional characterization for Agonist/antagonist 
activity 

"^^Ca^^-uptake assay 

Molecules were characterized to determine whether they were full agonists, partial 
agonists, or antagonists. For studies of "^^Ca^"*" uptake by CHOA^l cells (Tet-oflF 
cells), the cells were plated in 24-well plates to yield a cell density 20-40% of that 
required to produce confluence. The next day the medium was changed to remove the 
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tetracycline and induce VRl expressioa Experiments were performed approximately 

36-40 hours after induction. For ^^Ca^"*" uptake assay, cells were incubated for 5 min at 

37 °C in a total volume of 400 of serum free DMEM (containing 1 .8 mM CaCl2) in 

the presence of 0.25 mg/mL BSA (Sigma), 1 (xCi/mL "^^Ca^"** (5-30 Ci/g from ICN, CA), 

and increasing concentrations of the compound to be tested. Immediately after the 

incubation, extracellular ^^Ca^^ was removed by washing the cells three times with cold 

DPBS (containing 1.8 mM CaCk). Then 400 pi RIPA buflfe (50 mM Tris pH 7.4; 150 

mMNaCl; 1% Triton X-100; 0.1% SDS; 1 % sodium deoxycholate) was added to each 

well in order to lyse the cells. Plates were shaken slowly for 20 min; then 300 pL of cell 

lysate was transferred from each well into a scintillation vial and radioactivity was 

determined by scintillation counting. For each data pomt in each experiment, four 

wells were assayed. Data from these experiments were analyzed by computer fit to the v 

Hill equation. At least 3 separate experiments were carried out for each compound. In 

order to determine antagonist activity, studies were performed in exactly the same 

fashion with the exception that 50 nM capsaicin was added to the assay mixture to 

stimulate "^^Ca^^ uptake. 

Experimental Example 3: Analgeisc Assay 
Acetic acid-Induced Writhing Test 

Experimental protocols involving animals in this study were reviewed by the 
Animal Care and Use Committee of the College of Pharmacy, Seoul National 
University according to the NIH guidelines (NH publication munber 85-23, revised 
1985) of *Trinciples of Laboratory Animal Care". Male ICR mice (Bio Genomics, 
Korea), weighing --25 g, were maintained on a 12 hr light-dark cycle (light on between 
6:00 p.m. and 6:00 a.m,) and allowed free access to food and water. The tempemture 
and humidity of the animal room were maintained at 22 ± 2 ^'C and 50 ± 5%, 
respectively. Nfice were allowed to habituate for ~30 min in the testing room on the day 
of experimentation. Animals then received an intraperitoneal injection of 0.3 mL of an 
acetic acid solution (1.2%, diluted in 0.9% saline), and were placed in a transparent 
acrylic cage. 5 min later the number of writhing movements (abnormal stretching) was 
counted for a 20 min period. Animals (10 animals/dose) were pretreated with test 
compounds or vehicle (0.2 mL, i.p.) 30 min before the injection of acetic acid. Test 
compounds were dissolved in either ethanol/Tween-80/saline (10/10/80) mixture or 
Cremophor EL/DMSO/distilled water (10/10/80) mixture. The effect of each compound 
was tested at 4-7 different doses. A reduction in the number of writhing movements 
compared to the vehicle-treatment group (the mean number of writhing movements in 
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this group was 35) was considered to be indicative of an antinociceptive effect of a 
compound. The percentage antinociceptive efiSciency (ef3F) was calculated as follows: % 
e£f = 100-[(# of writhing movements / # of writhing movement control) x 100]. 

Data are expressed as ED50 values that indicate the concentration at which a given 
compound reduces the niunber of writhing by 50% compared to that of a vehicle- 
treatment groiq). ED50 values were obtained based on dose-response curves using mean 
data and fitted to by nonlinear regression analysis (Winnonlin vereion 3.1, Pharsight 
Corp., Mountainview, CA) on a PC. 

Table 1 shows the potencies of vanilloid ligands for binding to rat VRl and for 
inducing calcium influx in CHOATll cells. 



[Table 1] 





Compound # 


Ki (oM) 
Binding AfGnity 


Ki(nM) 
Antagonism 


capsazepine 




1300 


520 


1-51 


KMJ-372 


58.4 


5.47 


1-52 


KMJ-470 


30.7 


29.5 




oxl-1 /J 


7.41 


24.9 


1-54 


SH-168 


23.3 


29.9 


1-55 


SH-285 


19.9 


7.38 


1-56 


SH-219 


344 


467 


1-57 


KMJ-806 


6731 


NE 


1-58 


KMJ-788 


NE 


NE 


1-59 


KMJ-838 


1606 


951 


1-60 


KMJ-836 


3712 


WE 


1-61 


YS-65 


WE 


WE 


1-62 


YS-49 


WE 


WE 


1-63 


YS-76 


WE 


WE 


1-64 


YS-79 


NE 


NE 


1-65 


CHK-717 


536 


232 


1-66 


KMJ-708 


358 


120 


1-67 


KMJ-698 


1423 


4480 


2-7 


KMJ-750 


105 


17.5 


2-8 


YS-85 


3500 


1089 


2-9 


YS-97 


1652 


253 


3-5 


SU-834 


43.9 


6.87 
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3-6 


SU-824 


4-1 


SH-291 


4-2 


SH-290 


4-3 


SH-335 


4-4 


SH-94 


4-5 


SH-286 


4-6 


SH-337 


4-7 


SH-351 


4-8 


KMJ-928 


4-9 


SH-353 


4-10 


SH-93 


4-11 


KMJ-498 


4-12 


SH-92 


4-13 


SaH-112 


4-14 


KMJ-374 


4-15 


SU-770 


4-16 


SU-774 (R) 


4-17 


SU-776 (S) 


4-18 


KMJ-686 


4-19 


KMJ-518 


4-20 


KMJ-732 


4-21 


SH-109 


4-22 


SH-130 


4-23 


SH-116 


4-24 


KMJ-378 


4-25 


KMJ-724 


4-26 


KMJ-908 


4-27 


SH-135 


4-28 


SH-199 


5-1 


CHK-512 


5-2 


C3iK-514 


5-3 


SU-542 


5-4 


SU-564 


5-5 


CHK-479 


5-6 


CHK-499 


5-7 


KMJ-472 



458 


102 


1055 


367 


729 


447 


541 


296 


199 


115 


289 


176 


226 


89.6 


127 


143 


WE 


1350 


657 


274 


1746 


261 


959 


239 


NE 


NE 


553 


42.6 


412 


97.4 


944 


204 


236 


33.7 


277 


152 


466 


135 


897 


384 


9417 


WE 


5859 


WE 


1697 


2487 


128 


36.6 


21.5 


14.2 


36.0 


8.03 


43.3 


29.3 


141 


121 


119 


38.0 


55.2 


52.0 


33.1 


10.78 


13.6 


3.24 


71.2 


13.6 


24.0 


NE 


11.3 


35.7 
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5-8 


KMJ-690 


3.62 


12.3 


6-1 


SU-730 


12792 


1468 


6-2 


SU-634 


WB 


WB 


6-3 


SU-636 


WE 


WE 


6-4 


SU-728 


ME 


NE 


6-5 


SU-826 


43.4 


8.55 


6-6 


SU-830 


20.3 


10.0 


6-7 


SU-838 


372 


205 


6-8 


SU-818 


297 


98.3 


6-9 


MK-271 


4.24 


0.58. 


6-10 


MK-272 


6.58 


10.9 


6-11 


MK-450 


63.8 


142 


6-12 


MK-452 


53.0 


30.3 


6-13 


MK-453 


1.83 


5.23 


6-14 


MK-451 


3.29 


12.1 


9-1 


aiKr520 


372 


103 


9-2 


CHK-543 


276 


65.4 


9-3 


CHK-493 


152 


133 


9-4 


CHK-591 


1696 


573 


9-5 


CHK-656 


960 


418 


9-6 


CHK-600 


838 


366 


9-7 


CHK71 


425 


2552 


9-8 


CHK-655 


1069 


467 


9-9 


CHK- 






12-1 


CHK-533 


396 


.197 


12-2 


CHK-538 


1577 


567 


12-3 


CHK-541 


238 


117 


12-4 


CHK-590 


1735 


1103 


12-5 








12-6 


CHK-632 


1699 


1242 


12-7 


CHK-719 


608 


1763 


12-8 


CHK-659 






12-9 


CHK-718 


745 


2252 


15-1 


UO-303 


59.3 


14.7 


15-2 


00-328 


54 


9.16 


15-3 


CHK-575 


66.5 


28.6 
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15-4 


YHS-187 


163 


65.8 


15-5 


YHS-209 


2769 


NE 


16-5 


SU-388 


40.8 


4.52 


16-6 


SU-400 


3594 


NE 


17-7 


CJU-032 


32.8 


39.4 


17-8 


CJU-039 


2579 


4314 


18-1 


MK-229 


22.7 


44.5 


18-2 


MK-202 


19.4 


89 


18-3 


MK-230 


1138 


3474 


18-4 


MK-228 


706 


133 


18-5 


UO-388 


37.2 


25.9 


18-6 


SU-472 


6.1 


6.86 


18-7 


SU-512 


15.2 


7.14 


18-8 








18-9 


UO-401 


42.7 


28.7 


18-10 


MK-296 


9.95 


23.9 


18-11 


MK-334 


15.7 


53.0 


18-12 


MK-298 


8.09 


30.6 


18-13 


UO-344 


37 


7.09 


18-14 


UO-366 


37 


9.34 


19-13 


SU-692 


420 


193 


19-14 


SU-704 


272 


290 


19-15 


SU-720 


NE 


WE 


19-16 


SU-710 


NE 


WE 


20-12 


UO-399 


230 


54.3 


20-13 


UO-402 


338 


223 


20-14 


UO-403 


100 


861 


20-15 


UO-395 


1741 


695 


21-7 


CHK-593 


WE 


1827 


21-8 


CHK-660 


7741 


983 


21-9 


CHK-629 


2888 


663 


22-7 


CHK-579 


171 


60.3 


22-8 








22-9 


CHK-631 


372 


243 


23-1 


MK-82 


1193 


544 


23-2. 


MK-205 


447 


298 
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24-1 

24-2 



KMJ-586 
KMJ-552 
KMJ-570 
CHK-602 
CHK-651 
KMJ-534 
KMJ-558 
CHK-647 



2129 
376 
104 
NE 

2525 

WE 
773 

3529 



2216 
103 

23.9 
4129 



24-3 



24-4 
24-5 
24-6 
24-7 
24-8 



5651 
938 



1354 



988 



NE: not efifecive, WE: weakly effective 

Experimental Example 4: Toxicity test 

The acute toxicity tests on ICR mice (mean body weighit 25 ± 5g) and Sprague- 
Dawley rats (235 ± lOg) were perfonned using the compounds 35 and 37. Each group 
consisting of 3 mice or rats was administrated intr^eiitoneally with 20 mg/kg, 10 
mg/kg and 1 mg/kg of test confounds or solvents (0.2 M, i.p.), respectively and 
observed for 24 hrs. 

There were no treatment-related effects on mortality, clinical signs, body weight 
changes and gross findings in any group or either gender. These results suggested that 
the compounds prepared in the present invaition were potent and safe. 

H^inaiter, the formulating methods and kinds of exdpients will be described, 
but the present invention is not limited to them. The r^resentative preparation exanq>les 
wore desoibed as follows. 

Preparation of powder 

Compound 35 500mg 

Com Starch lOOmg 

Lactose lOOmg 



Powder prq)aratian was prepared by nuxing above conqxments and filling sealed 
package. 

Preparation of tablet 



Talc 



lOmg 



Compound 37 
Cornstarch 



lOOmg 
lOOmg 
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Lactose lOOmg 
Magnesixun Stearate 2mg 

Tablet preparation was prepared by mixing above conq)onCTts and entabletdng. 
Preparation of capsule 

Compound 35 50mg 
Lactose 50mg 
Magnesium Stearate Img 

Tablet preparation was prepared by mixing above components and filling gelatin 
capsule by conventional gelatin preparation method. 

Preparation of injection 

Compoimd 37 lOQmg 

Distilled water for injection optimum amount 

PH controller optimum amount 

Injection preparation was prepared by dissolving active component, controlling pH to 

about 7.5 and then filling all the componeats in 2 ample and sterilizing by 

conventional injection preparation method 

Preparation of liquid 

Compoimd 35 1 g 

Sugar 10 g 

Citric acid 0.05-0.3% 

Vitamin C 0.1-1% 

Lemon flavor optimum amount 

Distilled water optimum amoimt 

Liquid preparation was prepared by dissolving active componmt, adding lemon flavor 
and distilled water and then filling all the conq)onents in 100 ro4 brown botfle and 
sterilizing by conventional liquid preparation method 

The invention being thus described, it will be obvious that the same may be varied in 
many ways. Such variations are not to be regarded as a departure fi-om the spirit and 
scope of the present invention, and all such modifications as would be obvious to one 
skilled in the art are intended to be included within the scope of the following claims. 

Industrial Applicability 
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The novel 4-(methylsulfonylamino) phenyl analogues as vanilloid antagonist 
and the phaimaceutical composition comprising same according to the present invention 
act as vanilloid receptor- 1 antagonists and analgesics so the inventive compounds are 
useful in the prevention, alleviation or treatment of pain, acute pain, chronic pain, 
neuropathic pain, post-operative pain, migraine, arthralgia, neuropathies, nerve injury, 
diabetic neuropathy, neurodegeneration, neurotic skin disorder, stroke, urinary bladder 
hypersensitiveness, irritable bowel syndrome, a respiratory disorder such as asthma or 
chronic obstructive pulmonary disease, irritation of skin, eye or mucous membrane, 
fervescence, stomach-duodenal ulcer, inflammatory bowel disease, inflammatory 
disease or urgent urinary incontinence, etc. 
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